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(57) Abstract : 

PURPOSE: To improve the input/output return loss and the insertion loss 
of a 1-input/multi-output switch by reducing the capacity consisting of 
the FETs of OFF states which are connected in parallel between the input 
and output terminals. 

CONSTITUTION: The SPST switches 101 to 104 are connected to the output 
terminals 121 to 124 respectively. A through FET 131 is connected in 
common to the input sides of the switches 101 and 102, and a through FET 
132 is connected in common to the input sides of the switches 103 and 
104. Then the input sides of both FET 131 and 132 are connected to an 
input terminal 11. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] One input terminal into which a signal is inputted, and two or 
more output terminals to which a signal is outputted, The unit switch 
group which consists of two or more unit switches which carried out the 
input side in common and were connected to juxtaposition, It has one 
input-side switch connected common to the input side of each unit switch 
which constitutes said unit switch group. The 1 input multi-output 
switch characterized by connecting said output terminal to the output 
side of each unit switch which constitutes said unit switch group in 
common, and connecting said input terminal to the input side of said 
input-side switch. 
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[Claim 2] One input terminal into which a signal is inputted, and two or 
more output terminals to which a signal is outputted, Two or more unit 
switch groups which consist of two or more unit switches which carried 
out the input side in common and were connected to juxtaposition, The 
one 1st input-side switch connected common to the input side of each 
unit switch which constitutes one unit switch group in said two or more 
unit switch groups, Other one 1st input-side switch connected common to 
the input side of each unit switch which constitutes other one unit 
switch group in said two or more unit switch groups, It has the one 2nd 
input-side switch connected common to the input side of said two 1st 
input-side switches. The 1 input multi-output switch characterized by 
connecting said output terminal to the output side of each unit switch 
which constitutes said two or more unit switch groups, respectively, and 
connecting said input terminal to the input side of said 2nd input-side 
switch. 

[Claim 3] Said unit switch is a 1 input multi-output switch according to 
claim 1 or 2 characterized by being the SPST switch which consists of a 
shunt FET of the grounded source connected to through [ which function 
as the transfer gate / through / FET / and through / FET / this ], and a 
serial, or a grounded drain. 

[Claim 4] Said input-side switch is a 1 input multi-output switch 
according to claim 1 characterized by being through [ which functions as 
the transfer gate / FET ]. 

[Claim 5] Said input-side switch is a 1 input multi-output switch 
according to claim 1 characterized by being the SPST switch which 
consists of a shunt FET of the grounded source connected to through 
[ which function as the transfer gate / through / FET / and through / 
FET / this ], and a serial, or a grounded drain. 

[Claim 6] Said 1st input-side switch is a 1 input multi-output switch 
according to claim 2 characterized by being through [ which functions as 
the transfer gate / FET ]. 

[Claim 7] Said 2nd input-side switch is a 1 input multi-output switch 
according to claim 2 characterized by being through [ which functions as 
the transfer gate / FET ]. 

[Claim 8] One input terminal into which a signal is inputted, and three 
output terminals or more to which a signal is outputted, It consists of 
a shunt FET of the grounded source connected to through [ which function 
as the transfer gate / through / FET / and through / FET / this ], and a 
serial, or a grounded drain. In the 1 input multi-output switch equipped 
with three or more SPST switches by which the input side was connected 
common to said input terminal, and the output side was connected to said 



three or more output terminals, respectively Gate width through [ said / 
FET ] is a 1 input multi-output switch characterized by being smaller 
than the gate width of said shunt FET. 

[Claim 9] Gate width through [ said / FET ] is a 1 input multi-output 
switch according to claim 8 characterized by being 400-800 micrometers. 
[Claim 10] The multi-input 1 output switch characterized by connecting 
with the output side of two or more input terminals into which a signal 
is inputted, one output terminal to which a signal is outputted, two or 
more unit switches connected to said two or more input terminals, 
respectively, and two or more of said unit switches, respectively, 
having through [ which functions as the transfer gate / two or more / 
FET ], and connecting said output terminal to each output side through 
[ said / two or more / FET ] in common. 

[Claim 11] Two or more input terminals into which a signal is inputted, 
and one output terminal to which a signal is outputted, The through FET 
group which consists of two or more unit switches connected to said two 
or more input terminals, respectively, and through [ which are connected 
to the output side of two or more of said unit switches, respectively, 
and function as the transfer gate / two or more / FET ], The multi-input 
1 output switch characterized by having one output side switch connected 
common to the output side through [ each / FET ] which constitutes said 
through FET group, and connecting said output terminal to the output 
side of said output side switch. 

[Claim 12] Two or more input terminals into which a signal is inputted, 
and one output terminal to which a signal is outputted, Two or more 
through FET groups which consist of two or more unit switches connected 
to said two or more input terminals, respectively, and through [ which 
are connected to the output side of two or more of said unit switches, 
respectively, and function as the transfer gate / two or more / FET ], 
The one 1st output side switch connected common to the output side 
through [ each / FET ] which constitutes one through FET group in said 
two or more through FET groups, Other one 1st output side switch 
connected common to the output side through [ each / FET ] which 
constitutes other one through FET group in said two or more through FET 
groups, The multi-input 1 output switch characterized by having the 2nd 
output side switch connected common to the output side of said two 1st 
output side switches, and connecting said output terminal to the output 
side of said 2nd output side switch. 

[Claim 13] Said unit switch is a multi-input 1 output switch given in 
any 1 term of claims 10-12 characterized by being the SPST switch which 
consists of a shunt FET of the grounded source connected to through 



[ which function as the transfer gate / through / FET / and through / 
FET / this ], and a serial, or a grounded drain. 

[Claim 14] Said output side switch is a multi-input 1 output switch 
according to claim 11 characterized by being through [ which functions 
as the transfer gate / FET ]. 

[Claim 15] Said output side switch is a multi-input 1 output switch 
according to claim 11 characterized by being the SPST switch which 
consists of a shunt FET of the grounded source connected to through 
[ which function as the transfer gate / through / FET / and through / 
FET / this ], and a serial, or a grounded drain. 

[Claim 16] Said 1st output side switch is a multi-input 1 output switch 
according to claim 12 characterized by being through [ which functions 
as the transfer gate / FET ]. 

[Claim 17] Said 2nd output side switch is a multi-input 1 output switch 
according to claim 12 characterized by being through [ which functions 
as the transfer gate / FET ]. 

[Claim 18] Three or more input terminals into which a signal is inputted, 
and one output terminal to which a signal is outputted, It consists of a 
shunt FET of the grounded source connected to through [ which function 
as the transfer gate / through / FET / and through / FET / this ], and a 
serial, or a grounded drain. In the multi-input 1 output switch equipped 
with three or more SPST switches to which the input side was connected 
to said three or more input terminals, respectively, and the output side 
was connected common to said output terminal Gate width through [ said / 
FET ] is a multi-input 1 output switch characterized by being smaller 
than the gate width of said shunt FET. 

[Claim 19] Gate width through [ said / FET ] is a multi-input 1 output 
switch according to claim 18 characterized by being 400-800 micrometers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the 1 input multi- 
output switch and multi-input 1 output switch by which FET was connected 
to juxtaposition. 
[0002] 

[Description of the Prior Art] It follows on the spread of cellular 
phones etc. in recent years, and is GaAs. The need of the 1 input multi- 
output switch using MESFET is expanded. A low power and low loss are the 
descriptions, and this 1 input multi-output switch is used abundantly as 
an antenna switch for pocket devices, especially a 1 input 2 output 
switch, i. e. , an SPDT (Single Pole Double Throw) switch. 
[0003] Much more many output-ization is expected from now on, and it is 

thought that the need of a 1 input n output switch (n= 3, 4, ) (a 

SPnT switch is called hereafter) grows. 

[0004] Before explaining a SPnT switch, the SPST (Single Pole Single 
Throw) switch which is to the base of this switch is explained. 
[0005] Drawing 19 (a) shows the circuit diagram of SPST switch 70, in 
drawing 19 (a), the input terminal into which, as for 71, a signal is 
inputted, and 72 are output terminals to which a signal is outputted, 
and through [ FET / 73 ] and a shunt FET 74 are connected between the 
input terminal 71 and the output terminal 72. Through [ FET / 73 ] is 
the transfer gate and the shunt FET 74 is formed for the improvement in 
isolation between an input terminal 71 and an output terminal 72. 
Moreover, for inhibition of the leakage current to the gate, 1st several 
k-ohm bias resistance 75 is connected to a serial at the gate through 
[ FET / 73 ], and 2nd several k-ohm bias resistance 76 is connected to 
the serial at the gate of a shunt FET 74. The 1st control electrical- 
potential-difference terminal 77 is a terminal which impresses bias 
voltage, in order 0N-0FF [ through / 73 / FET ], and in order that 0N- 
0FF [ the 2nd control electrical-potential-difference terminal 78 / a 
shunt FET 74 ], it is a terminal which impresses bias voltage. 
[0006] Now, FET is a depletion type and suppose that a threshold is Vth. 
The electrical potential difference impressed between the gate sources 
of FET: When Vgs is 0V, FET will be in ON condition, and when Vgs is 
below Vth, FET will be in an OFF condition. Therefore, when electrical- 
potential-difference :Vcl=0V are impressed to the 1st control electrical- 
potential-difference terminal 77 and electrical-potential-difference :Vc2 
<=Vth is impressed to the 2nd control electrical-potential-difference 



terminal 78, as through [ FET / 73 ] will be in an OFF condition and 
shows ON condition and a shunt FET 74 to drawing 19 (b), SPST switch 70 
serves as ON. On the contrary, when referred to as Vcl <=Vth and Vc2=0V, 
as through [ FET / 73 ] will be in ON condition and shows an OFF 
condition and a shunt FET 74 to drawing 19 (c), SPST switch 70 serves as 
OFF. When SPST switch 70 is OFF, a shunt FET 74 connects an output 
terminal 72 to GND, and raises the isolation between an input terminal 
71 and an output terminal 72. 

[0007] Drawing 20 (a) - (c) shows the approximation-high-frequency 
equivalent circuit in case FET81 of a simple substance is in ON 
condition or an OFF condition. Drawing 20 (a) As for 82, as for the 
source and 84, in - (c), a drain and 83 are the gates. When Vgs of FET81 
is 0V and FET81 is in ON condition, as shown in drawing 20 (b), FET81 
can be considered to be resistance in approximation. When gate width 
Wg=1200micrometer FET is assumed, it is about [ of this FET ] resistance 
Ron=3ohm. Moreover, when Vgs of FET81 is below Vth, i. e. , an OFF 
condition, as shown in drawing 20 (c), FET81 can be considered to be 
capacity in approximation. When gate width Wg=1200micrometer FET is 
assumed, it is about [ of this FET ] capacity Coff =0. 3pF. Therefore, in 
an equal circuit in case SPST switch 70 is ON, as shown in drawing 2121 
(a), SPST switch 70 can rewrite the equal circuit at the time of being 
OFF like drawing 21 (b), respectively. 

[0008] Next, a 1 input n output switch, i. e. , a SPnT switch, is 
explained. 

[0009] Drawing 22 shows the circuit diagram of the conventional SPnT 
switch. Usually, when it constitutes a SPnT switch, SPST switch 70 shown 
in drawing 19 is connected to an input terminal 71 at n piece 
juxtaposition. It sets to drawing 22 and they are 701 and 702, . . . . , 70n. 
A SPST switch and 71 are an input terminal, 721, and 722, . . , 72n. An 
output terminal and 801,802, .., 80n It is load resistance. 
[0010] By the way, some one SPST switch of a SPnT switch is always ON, 
and the input terminal 71 is always connected to one output terminal by 
something. Drawing 23 (a) is an input terminal 71 and an output terminal 
721. SPST switch 701 of a between ON, the 702-70n of the other SPST 
switches The equal circuit in the case of being OFF is shown. Now, it is 
assumed for simplification that the ON resistance Ron of FET is Oohm. In 
this case, an input terminal 71 and an output terminal 721 Capacity 
nxCoff which consists of FET which is in an OFF condition in between It 
is possible that it connects with juxtaposition. The equal circuit of 
this condition is shown in drawing 23 (b). 

[0011] In the circuit shown in drawing 23 (b), it asks for the return 



loss seen from the input terminal 71 using the Smith chart. An input 
terminal 71 and output terminal 721 It is capacity nxCoff in between. 
Since it connects with juxtaposition, the locus of an impedance moves 
clockwise on a ** conductance circle, load resistance 801 supposing it 
is 50ohms — from the core of the Smith chart — etc. — a conductance 
circle top — nxCoff only — it is the value of the return loss for 
which the place rotated clockwise asks. 

[0012] Next, the conventional example of a multi-input 1 output switch 
(a nPST switch is called hereafter), i.e., an n input 1 output switch, 
is explained. A nPST switch can be constituted if replacing the input 
side and output side of a SPnT switch, speaking generally. 
[0013] Drawing 24 shows the circuit diagram of the conventional nPST 
switch. Usually, when it constitutes a nPST switch, SPST switch 70 shown 
in drawing 19 is connected to n piece juxtaposition at an output 
terminal 72. In addition, it sets to drawing 24 and they are 791 and 
792, 79n. A signal generating circuit, 711, and 712, .., 71n An 

input terminal and 80 are load resistance. The signal generated in the 
signal generating circuit connected to the SPST switch of ON condition 
is outputted to an output terminal 72 through a SPST switch from an 
input terminal. 

[0014] Hereafter, circuit actuation of the conventional nPST switch is 
explained. 

[0015] It sets on the conventional nPST switch, for example, is an input 
terminal 711. The case where between output terminals 72 is turned ON is 
considered. In this case, SPST switch 701 It sets to ON and is the 702- 
70n of the other SPST switches. It sets to OFF. 

[0016] Drawing 25 (a) is an input terminal 711. SPST switch 701 between 
output terminals 72 ON, the 702~70n of the other SPST switches The equal 
circuit in the case of being OFF is shown, and drawing 25 (b) shows the 
equal circuit at the time of assuming that the ON resistance Ron of FET 
is Oohm. 

[0017] As shown in drawing 25 (b), it is an input terminal 711. Capacity 
nxCoff which consists of FET which is in an OFF condition between output 
terminals 72 It is possible that it connects with juxtaposition. 
[0018] Drawing 26 shows the relation of the gate width through [ FET ] 
and the insertion loss in a SPST switch, and drawing 26 shows that the 
gate width Wg through [ FET ] affects an insertion loss. That is, an 
insertion loss decreases, so that gate width Wg through [ FET ] is 
enlarged. 

[0019] Drawing 27 shows relation with the gate width of Shunt FET, the 
insertion loss, and isolation in a SPST switch, and it turns out that 



the gate width Wg of Shunt FET affects isolation. That is, isolation 
improves, so that gate width Wg through [ FET ] is enlarged. 
[0020] Although it can say that the larger one of the gate width Wg of 
through [ FET ] and Shunt FET is more desirable than these results, it 
is both in a saturation inclination by gate width Wg=1200micrometer. 
Therefore, usually in a SPST switch, it may be gate width Wg=1200um 
extent through [ FET ] and about [ of Shunt FET ] gate width 
Wg=1200micrometer. 

[0021] moreover, the 1 input multi-output switch and multi-input 1 
output switch by which two or more SPST switches are connected to 
juxtaposition — also setting — through [ FET ] and Shunt FET — each - 
- it usually comes out to consider as about gate width Wg=1200micrometer. 
[0022] 

[Problem (s) to be Solved by the Invention] Drawing 28 shows the value of 
the return loss seen from the input terminal 71 at the time of being 
referred to as Coff =0. 3pF, f= 1. 9GHz, and n=l-10 in the aforementioned 
SPnT switch. The more n becomes large, the more the return loss seen 
from the input terminal 71 deteriorates. Although -10dB or less is 
securable as a value of return loss in n<=3, in n>=4, it turns out that 
the value of return loss is set to -10dB or more. Moreover, since the 
gap from 50ohms becomes large so that n is large, an insertion loss also 
increases. 

[0023] In addition, the value of the return loss seen from the output 
terminal 72 in a SPnT switch also turns into a value of the return loss 
seen from the input terminal 71, and almost same value. The above thing 
is the same even when the input terminal 71 is connected to which output 
terminal, and it is the same also in a nPST switch. 
[0024] Capacity nxCoff which consists of FET of the OFF condition 
connected to juxtaposition between an input terminal and an output 
terminal in the conventional SPnT switch or conventional nPST switch 
with which it connects with juxtaposition and n SPST switches 70 become 
as explained above While 1/0 return loss deteriorates in a sake, it has 
the problem that an insertion loss increases. 

[0025] 712~71n of moreover, input terminals which are OFF so that he can 
understand from drawing 25 (a) in the conventional nPST switch It will 
be in a short condition. 792~79n of for this reason, signal generating 
circuits An output will be in a short condition, and when transmitting 
the signal containing DC, it has the problem that un-arranging arises. 
[0026] This invention aims at offering the 1 input multi-output switch 
with which 1/0 return loss and an insertion loss have been improved or a 
multi-input 1 output switch, and a multi-input 1 output switch with 



which the output of a signal generating circuit does not short-circuit 

in view of the above. 

[0027] 

[Means for Solving the Problem] One input terminal by which, as for the 
solution means which invention of claim 1 provided, a 1 input multi- 
output switch is inputted into a signal, The unit switch group which 
consists of two or more output terminals to which a signal is outputted, 
and two or more unit switches which carried out the input side in common 
and were connected to juxtaposition, It has one input-side switch 
connected common to the input side of each unit switch which constitutes 
said unit switch group. It considers as the configuration in which said 
output terminal is connected to the output side of each unit switch 
which constitutes said unit switch group in common, and said input 
terminal is connected to the input side of said input-side switch. 
[0028] One input terminal by which, as for the solution means which 
invention of claim 2 provided, a 1 input multi-output switch is inputted 
into a signal, Two or more unit switch groups which consist of two or 
more output terminals to which a signal is outputted, and two or more 
unit switches which carried out the input side in common and were 
connected to juxtaposition, The one 1st input-side switch connected 
common to the input side of each unit switch which constitutes one unit 
switch group in said two or more unit switch groups, Other one 1st 
input-side switch connected common to the input side of each unit switch 
which constitutes other one unit switch group in said two or more unit 
switch groups, It has the one 2nd input-side switch connected common to 
the input side of said two 1st input-side switches. It considers as the 
configuration in which said output terminal is connected to the output 
side of each unit switch which constitutes said two or more unit switch 
groups, respectively, and said input terminal is connected to the input 
side of said 2nd input-side switch. 

[0029] Invention of claim 3 adds the configuration that said unit switch 
is a SPST switch which consists of a shunt FET of the grounded source 
connected to through [ which function as the transfer gate / through / 
FET / and through / FET / this ], and a serial, or a grounded drain to 
claim 1 or the configuration of 2. 

[0030] Invention of claim 4 adds the configuration that said input-side 
switch is through [ which functions as the transfer gate / FET ] to the 
configuration of claim 1. Invention of claim 5 adds the configuration 
that said input-side switch is a SPST switch which consists of a shunt 
FET of the grounded source connected to through [ which function as the 
transfer gate / through / FET / and through / FET / this ], and a serial, 



or a grounded drain to the configuration of claim 1. 

[0031] Invention of claim 6 adds the configuration that said 1st input- 
side switch is through [ which functions as the transfer gate / FET ] to 
the configuration of claim 2. 

[0032] Invention of claim 7 adds the configuration that said 2nd input- 
side switch is through [ which functions as the transfer gate / FET ] to 
the configuration of claim 2. 

[0033] One input terminal into which, as for the solution means which 
invention of claim 8 provided, a signal is inputted, It consists of a 
shunt FET of the grounded source connected to through [ which function 
as three or more the output terminals and the transfer gates to which a 
signal is outputted / through / FET / and through / FET / this ], and a 
serial, or a grounded drain. It is premised on the 1 input multi-output 
switch equipped with three or more SPST switches by which the input side 
was connected common to said input terminal, and the output side was 
connected to said three or more output terminals, respectively. Gate 
width through [ said / FET ] is considered as the configuration of being 
smaller than the gate width of said shunt FET. 

[0034] Invention of claim 9 adds the configuration that gate width 
through [ said / FET ] is 400-800 micrometers to the configuration of 
claim 8. 

[0035] Two or more input terminals by which, as for the solution means 
which invention of claim 10 provided, a multi-output 1 input switch is 
inputted into a signal, One output terminal to which a signal is 
outputted, and two or more unit switches connected to said two or more 
input terminals, respectively, It has through [ which is connected to 
the output side of two or more of said unit switches, respectively, and 
functions as the transfer gate / two or more / FET ], and considers as 
the configuration in which said output terminal is connected to each 
output side through [ said / two or more / FET ] in common. 
[0036] Two or more input terminals by which, as for the solution means 
which invention of claim 11 provided, a multi-output 1 input switch is 
inputted into a signal, One output terminal to which a signal is 
outputted, and two or more unit switches connected to said two or more 
input terminals, respectively, The through FET group which consists of 
through [ which is connected to the output side of two or more of said 
unit switches, respectively, and functions as the transfer gate / two or 
more / FET ], It has one output side switch connected common to the 
output side through [ each / FET ] which constitutes said through FET 
group, and considers as the configuration in which said output terminal 
is connected to the output side of said output side switch. 



[0037] Two or more input terminals by which, as for the solution means 
which invention of claim 12 provided, a multi-output 1 input switch is 
inputted into a signal, One output terminal to which a signal is 
outputted, and two or more unit switches connected to said two or more 
input terminals, respectively, Two or more through FET groups which 
consist of through [ which is connected to the output side of two or 
more of said unit switches, respectively, and functions as the transfer 
gate / two or more / FET ], The one 1st output side switch connected 
common to the output side through [ each / FET ] which constitutes one 
through FET group in said two or more through FET groups, Other one 1st 
output side switch connected common to the output side through [ each / 
FET ] which constitutes other one through FET group in said two or more 
through FET groups, It has the 2nd output side switch connected common 
to the output side of said two 1st output side switches, and considers 
as the configuration in which said output terminal is connected to the 
output side of said 2nd output side switch. 

[0038] Invention of claim 13 adds the configuration that said unit 
switch is a SPST switch which consists of a shunt FET of the grounded 
source connected to through [ which function as the transfer gate / 
through / FET / and through / FET / this ], and a serial, or a grounded 
drain to the configuration of claims 10-12. 

[0039] Invention of claim 14 adds the configuration that said output 
side switch is through [ which functions as the transfer gate / FET ] to 
the configuration of claim 11. 

[0040] Invention of claim 15 adds the configuration that said output 
side switch is a SPST switch which consists of a shunt FET of the 
grounded source connected to through [ which function as the transfer 
gate / through / FET / and through / FET / this ], and a serial, or a 
grounded drain to the configuration of claim 11. 

[0041] Invention of claim 16 adds the configuration that said 1st output 
side switch is through [ which functions as the transfer gate / FET ] to 
the configuration of claim 12. 

[0042] Invention of claim 17 adds the configuration that said 2nd output 
side switch is through [ which functions as the transfer gate / FET ] to 
the configuration of claim 12. 

[0043] Three or more input terminals into which, as for the solution 
means which invention of claim 18 provided, a signal is inputted, It 
consists of a shunt FET of the grounded source connected to through 
[ which function as one output terminal to which a signal is outputted 
as the transfer gate / through / FET / and through / FET / this ], and a 
serial, or a grounded drain. It is premised on the 1 input multi-output 



switch equipped with three or more SPST switches to which the input side 
was connected to said three or more input terminals, respectively, and 
the output side was connected common to said output terminal. Gate width 
through [ said / FET ] is considered as the configuration of being 
smaller than the gate width of said shunt FET. 

[0044] Invention of claim 19 adds the configuration that gate width 
through [ said / FET ] is 400-800 micrometers to the configuration of 
claim 18. 
[0045] 

[Function] Since one input-side switch is connected to the input side of 
each unit switch which constitutes a unit switch group in common by the 
configuration of claim 1, the synthetic capacity value of FET between an 
input terminal and an output terminal is nxCoff. It decreases. 
[0046] Since the 2nd one input-side switch is connected to the input 
side of the two 1st input-side switches in common by the configuration 
of claim 2, the synthetic capacity value of FET between an input 
terminal and an output terminal is nxCoff. It decreases still more 
greatly. 

[0047] Capacity Coff through [ FET ] in case a SPST switch is in an OFF 
condition by gate width through [ FET ] being small by the configuration 
of claim 8 since gate width through [ FET ] is smaller than the gate 
width of Shunt FET Since it can decrease and isolation improves 
according to the gate width of Shunt FET being large, the 1/0 return 
loss and the insertion loss of a 1 input multi-output switch are 
improvable. 

[0048] By the configuration of claim 9, since the effectiveness of the 
capacity Coff of FET which is in an OFF condition is larger than 
increase of on resistance through [ FET ] when gate width through 
[ FET ] is 400 micrometers - 800 micrometers, 1/0 return loss and an 
insertion loss are improved. 

[0049] Since between each input terminal and output terminals which 
serve as OFF by turning OFF through [ which was connected to each input 
terminal used as OFF through the unit switch by the configuration of 
claim 10 since through / FET / was connected to the output side of each 
unit switch, respectively / each / FET ] can be intercepted, short- 
circuit of each input terminal used as OFF can be prevented. 
[0050] Since one output side switch is connected to the output side 
through [ each / FET ] which constitutes a through FET group in common 
by the configuration of claim 11, the synthetic capacity value of FET 
between an input terminal and an output terminal is nxCoff. It decreases. 
[0051] Since the 2nd one output side switch is connected to the output 



side of the two 1st output side switches in common by the configuration 
of claim 12, the synthetic capacity value of FET between an input 
terminal and an output terminal is nxCoff. It decreases still more 
greatly. 

[0052] Capacity Coff through [ FET ] in case a SPST switch is in an OFF 
condition by gate width through [ FET ] being small by the configuration 
of claim 18 since gate width through [ FET ] is smaller than the gate 
width of Shunt FET Since it can decrease and isolation improves 
according to the gate width of Shunt FET being large, the I/O return 
loss and the insertion loss of a multi-input 1 output switch are 
improvable. 

[0053] Capacity Coff of FET which is in an OFF condition from increase 
of on resistance through [ FET ] when gate width through [ FET ] is 400 
micrometers - 800 micrometers by the configuration of claim 19 Since 
effectiveness is large, 1/0 return loss and an insertion loss are 
improved. 
[0054] 

[Example] It explains referring to drawing 1 and drawing 2 (a), and (b) 
hereafter about SP4 T switch (switch on which four SPST switches were 
connected to the input terminal at juxtaposition) concerning the 1st 
example of this invention. 

[0055] Drawing 1 shows the circuit diagram of SP4 T switch concerning 
the 1st example, and sets it to drawing 1 . 101, 102, 103, and 104 A 
SPST switch and 11 Input terminal, 121, 122, 123, and 124 An output 
terminal and 131 SPST switches 101 and 102 Through [ which was connected 
common to an input side / FET ] 132 SPST switch 103 And 104 Through 
[ which was connected common to an input side / FET ] 141 It is through 
[ FET / 131 ] because of inhibition of the leakage current to the gate. 
Bias resistance connected to the gate, 142 It is through [ FET / 132 ] 
because of inhibition of the leakage current to the gate. Bias 
resistance connected to the gate, 151 Through [ FET / 131 ] The control 
electrical-potential-difference terminal and 152 which impress the bias 
voltage for 0N-0FF Through [ FET / 132 ] It is the control electrical- 
potential-difference terminal which impresses the bias voltage for 0N- 
0FF. 

[0056] Hereafter, circuit actuation of SP4 T switch concerning the 1st 
example is explained. 

[0057] For example, an input terminal 11 and an output terminal 121 The 
case where between is turned ON is considered. In this case, SPST switch 
131 0V are impressed to the control electrical-potential-difference 
terminal 151 so that it may be set to ON, and it is through [ FET / 



132 ]. It is the control electrical-potential-difference terminal 152 so 
that it may be turned off. The electrical potential difference below Vth 
is impressed. Moreover, SPST switch 101 It sets to ON and is other SPST 
switch 102-104. It sets to OFF. 

[0058] It sets to SP4 T switch concerning the 1st example, and drawing 2 
(a) is an input terminal 11 and an output terminal 121. The equal 
circuit in case between is ON is shown, and drawing 2 (b) shows the 
equal circuit at the time of assuming that the ON resistance Ron of FET 
is Oohm. 

[0059] it is shown in drawing 2 (b) — as — an input terminal 11 and 
output terminal 121 the capacity which consists of FET of the OFF 
condition connected in between — 2. 67xCoff it is . the capacity which 
consists of FET between an input terminal and an output terminal in the 
conventional SP4 T switch — nxCoff, i. e. , 4xCoff, it is — since — in 
the 1st example, it turns out that the capacity of FET is decreasing to 
about 67%. 

[0060] In addition, the aforementioned thing is the same even when the 

input terminal 11 is connected to which output terminal. 

[0061] (Table 1) shows the comparison of the simulation result of the 

conventional SP4 T switch and SP4 T switch of the 1st example. FET used 

for simulation is Vth=-2. 5V, and both Wg(s) of through [ FET ] and Shunt 

FET set 1200 micrometers and a control electrical potential difference 

to 0/-4. 5V. 

[0062] 

[Table 1] 
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[0063] As shown in (Table 1), in the conventional example, the insertion 
loss whose return loss which was -8. 8dB was 1. OdB at -12. 9dB is 
improving to 0. 9dB, respectively. 

[0064] Although the 1st example was SP4 T switch, the improvement effect 
of 1/0 return loss and an insertion loss becomes high, so that n is 
large in a SPnT switch. 

[0065] It explains referring to drawing 3 and drawing 4 (a), and (b) 
about SP8 T switch concerning the 2nd example of this invention 
hereafter. 

[0066] Drawing 3 shows the circuit diagram of SP8 T switch concerning 
the 2nd example, and sets it to drawing 3 . 201 202, , 208 A SPST 



switch and 21 Input terminal, 221 222, . . . . , 228 An output terminal and 
231 SPST switch 201-204 Through [ which was connected common to an input 
side / FET ] 232 SPST switch 205-208 Through [ which was connected 
common to an input side / FET ] 241 Through [ FET / 231 ] Bias 
resistance connected to the gate, 242 Through [ FET / 232 ] Bias 
resistance connected to the gate, 251 Through [ FET / 231 ] The control 
electrical-potential-difference terminal and 252 which impress the bias 
voltage for 0N-0FF Through [ FET / 232 ] It is the control electrical- 
potential-difference terminal which impresses the bias voltage for 0N- 
OFF. Since circuit actuation of SP8 T switch concerning the 2nd example 
is the same as that of the 1st example, explanation is omitted. 
[0067] It sets to SP8 T switch concerning the 2nd example, and drawing 4 
(a) is an input terminal 21 and an output terminal 221. An equal circuit 
in case between is ON is shown, and drawing 4 (b) shows the equal 
circuit at the time of assuming that the ON resistance Ron of FET is 
Oohm. 

[0068] it is shown in drawing 4 (b) — as — an input terminal 21 and 
output terminal 221 the capacity which consists of FET of the OFF 
condition connected in between — 4. 8xCoff it is . Since the capacity 
between an input terminal and an output terminal is nxCoff, i. e. , 8xCoff, 
in the conventional SP8 T switch, in the 2nd example, it turns out that 
the capacity of FET is decreasing to about 60%. 

[0069] In addition, the aforementioned thing is the same even when the 

input terminal 21 is connected to which output terminal 22. 

[0070] (Table 2) shows the comparison of the simulation result of the 

conventional SP8 T switch and SP8 T switch of the 2nd example. FET used 

for simulation is the same as that of the 1st example. 

[0071] 

[Table 2] 
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[0072] As shown in (Table 2), in the conventional example, the insertion 
loss whose return loss which was -4. ldB was 2. 6dB at -8. ldB is improving 
to 1. 5dB, respectively. 

[0073] It explains referring to drawing 5 and drawing 6 (a), and (b) 
about SP8 T switch concerning the 3rd example of this invention 
hereafter. 

[0074] The circuit diagram of SP8 T switch concerning the 3rd example is 



shown, it sets to drawing 5 , and drawing 5 is 301, and 302, . . . . , 308. 
A SPST switch and 31 are an input terminal, 321, and 322, . . , 328. An 
output terminal and 361 SPST switch 301-304 The SPST switch connected 
common to an input side, and 362 SPST switch 305-308 It is the SPST 
switch connected common to an input side. 

[0075] Hereafter, circuit actuation of SP8 T switch concerning the 3rd 
example is explained. 

[0076] For example, an input terminal 31 and an output terminal 321 The 
case where between is turned ON is considered. In this case, SPST switch 
301 SPST switch 361 It sets to ON and is other SPST switch 302-308. And 
362 It sets to OFF. 

[0077] It sets to SP8 T switch concerning the 3rd example, and drawing 6 
(a) is an input terminal 31 and an output terminal 321. An equal circuit 
in case between is ON is shown, and drawing 6 (b) shows the equal 
circuit at the time of assuming that the ON resistance Ron of FET is 
Oohm. 

[0078] it is shown in drawing 6 (c) — as — an input terminal 31 and 
output terminal 321 the capacity which consists of FET of the OFF 
condition connected in between — 6xCoff it is . the conventional SP8 T 
switch — setting — the capacity of FET between an input terminal and 
an output terminal — nxCoff, i. e. , 8xCoff, it is — since — in the 3rd 
example, it turns out that the capacity of FET is decreasing to about 
75%. 

[0079] In addition, the aforementioned thing is the same even when the 
input terminal 31 is connected to which output terminal. 
[0080] (Table 3) shows the comparison of the simulation result of the 
conventional SP8 T switch and SP8 T switch of the 3rd example. FET used 
for simulation is the same [the table 3] as the case of the 1st example. 
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[0081] As shown in (Table 3), in the conventional example, the insertion 
loss whose return loss which was -4. ldB was 2. 6dB at -6. 5dB is improving 
to 2. OdB, respectively. This shows that the same improvement effect is 
acquired even if it changes into a SPST switch through [ which is 
connected to an input terminal / FET ] in SP8 T switch. 
[0082] It explains referring to drawing 7 and drawing 8 (a), and (b) 
about SP8 T switch concerning the 4th example of this invention 
hereafter. 



[0083] Drawing 7 shows the circuit diagram of SP8 T switch concerning 

the 4th example, and sets it to drawing 7 . 401 402, , 408 A SPST 

switch and 41 Input terminal, 421 422, . . . . , 428 An output terminal and 
431 SPST switch 401 and 402 Through [ which was connected common to an 
input side / FET ] 432 SPST switch 403 and 404 Through [ which was 
connected common to an input side / FET ] 433 SPST switch 405 and 406 
Through [ which was connected common to an input side / FET ] 434 SPST 
switch 407 and 408 Through [ which was connected common to an input side 
/ FET ] 441 Through [ FET / 431 ] Bias resistance connected to the gate, 
442 Through [ FET / 432 ] Bias resistance connected to the gate, 443 
Through [ FET / 433 ] Bias resistance connected to the gate, 444 Through 
[ FET / 434 ] Bias resistance connected to the gate, 451 Through [ FET / 
431 ] The control electrical-potential-difference terminal which 
impresses the bias voltage for 0N-0FF, 452 Through [ FET / 432 ] The 
control electrical-potential-difference terminal which impresses the 
bias voltage for 0N-0FF, 453 Through [ FET / 433 ] The control 
electrical-potential-difference terminal which impresses the bias 
voltage for 0N-0FF, 454 Through [ FET / 434 ] The control electrical- 
potential-difference terminal which impresses the bias voltage for 0N- 
0FF, 471 Through [ FET / 43 ] <SUB> 1 And 432 Through [ which was 
connected common to an input side / FET ] 472 Through [ FET / 433 ] And 
434 Through [ which was connected common to an input side / FET ] 481 
Through [ FET / 471 ] Bias resistance connected to the gate, 482 Through 
[ FET / 472 ] Bias resistance connected to the gate, 491 Through [ FET / 
471 ] The control electrical-potential-difference terminal and 492 which 
impress the bias voltage for 0N-0FF Through [ FET / 472 ] It is the 
control electrical-potential-difference terminal which impresses the 
bias voltage for 0N-0FF. 

[0084] Hereafter, circuit actuation of SP8 T switch concerning the 4th 
example is explained. 

[0085] For example, an input terminal 41 and an output terminal 421 The 
case where between is turned ON is considered. In this case, through 
[ FET / 431 ] And 471 It is the control electrical-potential-difference 
terminal 451 so that it may be turned on. And 491 0V are impressed and 
they are through [ other / FET / 432-434 ]. And 472 It is the control 
electrical-potential-difference terminal 452-454 so that it may be 
turned off. And 492 The electrical potential difference below Vth is 
impressed. Moreover, SPST switch 401 It sets to ON and is other SPST 
switch 402-408. It sets to OFF. 

[0086] It sets to SP8 T switch concerning the 4th example, and drawing 8 
(a) is an input terminal 41 and an output terminal 421. An equal circuit 



in case between is ON is shown, and drawing 8 (b) shows the equal 
circuit at the time of assuming that the ON resistance Ron of FET is 
Oohm. 

[0087] it is shown in drawing 8 (b) — as — an input terminal 41 and 
output terminal 421 the capacity which consists of FET of the OFF 
condition connected in between — 3. 47xCoff it is . the conventional SP8 
T switch — setting — the capacity between an input terminal and an 
output terminal — nxCoff, i. e. , 8xCoff, it is — since — in the 4th 
example, it turns out that the capacity of FET is decreasing to about 
43%. 

[0088] In addition, the aforementioned thing is the same even when the 
input terminal 41 is connected to which output terminal. 
[0089] (Table 4) shows the comparison of the simulation result of the 
conventional SP8 T switch and SP8 T switch of the 4th example. FET used 
for simulation is the same [the table 4] as the case of the 1st example. 
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[0090] As shown in (Table 4), in the conventional example, the insertion 
loss whose return loss which was -4. ldB was 2. 6dB at -11. 9dB is 
improving to 1. 4dB, respectively. This shows that capacity of FET of the 
OFF condition connected between an input terminal and an output terminal 
by circuitry like the 4th example is made to min in SP8 T switch. 
[0091] In said 1st [ the ] - the 4th example, although the 1 input 
multi-output switch was explained, each following example is the multi- 
input 1 output switch (a nPST switch is called hereafter.) on which the 
SPST switch was connected to juxtaposition. 

[0092] Although a nPST switch can be constituted by replacing the input 
and output of a SPnT switch, the shunt FET of the SPST switch which is 
in an OFF condition only by changing will make the input terminal of an 
OFF condition short-circuit. Then, the following circuitry is taken in 
the nPST switch in this invention. 

[0093] It explains referring to drawing 9 and drawing 10 (a), and (b) 
about 4PST switch concerning the 5th example of this invention hereafter. 
[0094] Drawing 9 shows the circuit diagram of 4PST switch concerning the 
5th example, and sets it to drawing 9 . 501, 502, 503, and 504 A SPST 
switch, 511, 512, 513, and 514 Input terminal, 52 is an output terminal 
and 531. SPST switch 501 Through [ which was connected to the output 
side / FET ] 532 SPST switch 502 Through [ which was connected to the 



output side / FET ] 533 SPST switch 503 Through [ which was connected to 
the output side / FET ] 534 SPST switch 504 Through [ which was 
connected to the output side / FET ] 541 Bias resistance connected to 
the gate through [ FET / 531 ], 542 Through [ FET / 532 ] Bias 
resistance connected to the gate, 543 Through [ FET / 533 ] Bias 
resistance connected to the gate, 544 Through [ FET / 534 ] Bias 
resistance connected to the gate, 551 Through [ FET / 531 ] The control 
electrical-potential-difference terminal which impresses the bias 
voltage for 0N-0FF, 552 Through [ FET / 532 ] The control electrical- 
potential-difference terminal which impresses the bias voltage for 0N- 
OFF, 553 Through [ FET / 533 ] The control electrical-potential- 
difference terminal and 554 which impress the bias voltage for 0N-0FF 
Through [ FET / 534 ] It is the control electrical-potential-difference 
terminal which impresses the bias voltage for 0N-0FF. 
[0095] Hereafter, circuit actuation of 4PST switch concerning the 5th 
example is explained. 

[0096] For example, input terminal 511 The case where between output 
terminals 52 is turned ON is considered. In this case, through [ FET / 
531 ] It is the control electrical-potential-difference terminal 551 so 
that it may be turned on. 0V are impressed and they are through [ other 
/ FET / 532-534 ]. It is the control electrical-potential-difference 
terminal 552-554 so that it may be turned off. The electrical potential 
difference below Vth is impressed. Moreover, SPST switch 501 It turns ON 
and other SPST switch 502-504 is set to OFF. 

[0097] Here, it is through [ FET / 531-534 ]. A role is explained. 
[0098] Drawing 10 (a) is an equal circuit in case between an input 
terminal 511 and output terminals 52 is ON in 4PST switch concerning the 
5th example. Input terminal 512-514 which is OFF as shown in drawing 10 
(a) It turns out that it is opened and above-mentioned un-arranging is 
canceled. Namely, through [ FET / 531-534 ] The role which prevents the 
input terminal which is OFF becoming short is played. 
[0099] Drawing 10 (b) shows the equal circuit at the time of assuming 
that the ON resistance Ron of FET is Oohm. In this case, input terminal 
511 It is capacity 4xCoff like SP4 T switch between output terminals 52. 
It is possible that it connects with juxtaposition, moreover, the 
capacity which is generally connected to juxtaposition between an input 
terminal and an output terminal in the case of a nPST switch — nxCoff 
it is — things are understood. 

[0100] In addition, the aforementioned thing is the same even when which 

input terminal is connected to the output terminal 52. 

[0101] It explains referring to drawing 11 and drawing 12 (a), and (b) 



about 4PST switch concerning the 6th example of this invention hereafter. 
[0102] Drawing 11 shows the circuit diagram of 4PST switch concerning 
the 6th example, and sets it to drawing 11 . 601, 602, 603, and 604 A 
SPST switch, 611, 612,613, and 614 Input terminal, 62 is an output 
terminal and 631. SPST switch 601 Through [ which was connected to the 
output side / FET ] 632 SPST switch 602 Through [ which was connected to 
the output side / FET ] 633 SPST switch 603 Through [ which was 
connected to the output side / FET ] 634 SPST switch 604 Through [ which 
was connected to the output side / FET ] 641 Through [ FET / 631 ] Bias 
resistance connected to the gate, 642 Through [ FET / 632 ] Bias 
resistance connected to the gate, 643 Through [ FET / 633 ] Bias 
resistance connected to the gate, 644 Through [ FET / 634 ] Bias 
resistance connected to the gate, 651 Through [ FET / 631 ] The control 
electrical-potential-difference terminal which impresses the bias 
voltage for 0N-0FF, 652 Through [ FET / 632 ] The control electrical- 
potential-difference terminal which impresses the bias voltage for 0N- 
0FF, 653 Through [ FET / 633 ] The control electrical-potential- 
difference terminal which impresses the bias voltage for 0N-0FF, 654 
Through [ FET / 634 ] The control electrical-potential-difference 
terminal which impresses the bias voltage for 0N-0FF, 671 Through [ FET 
/ 631 ] And through [ FET / 632 ] Through [ which was connected common 
to an output side / FET ] 672 Through [ FET / 633 ] And through [ FET / 
634 ] Through [ which was connected common to an output side / FET ] 681 
Through [ FET / 671 ] Bias resistance connected to the gate, 682 Through 
[ FET / 672 ] Bias resistance connected to the gate, 691 Through [ FET / 
671 ] The control electrical-potential-difference terminal and 692 which 
impress the bias voltage for 0N-0FF Through [ FET / 672 ] It is the 
control electrical-potential-difference terminal which impresses the 
bias voltage for 0N-0FF. 

[0103] Hereafter, circuit actuation of 4PST switch concerning the 6th 
example is explained. For example, input terminal 611 The case where 
between output terminals 62 is turned ON is considered. In this case, 
through [ FET / 631 ] And 671 It is the control electrical-potential- 
difference terminal 651 so that it may be turned on. And 691 The 
electrical potential difference of 0V is impressed and they are through 
[ other / FET / 632-634 ]. And 672 It is the control electrical- 
potential-difference terminal 652-654 so that it may be turned off. And 
692 The electrical potential difference below Vth is impressed. Moreover, 
SPST switch 601 It turns ON and is other SPST switch 602-604. It sets to 
OFF. 

[0104] Drawing 12 (a) shows an equal circuit in case between an input 



terminal 611 and output terminals 62 is ON in 4PST switch concerning the 
6th example, and drawing 12 (b) shows the equal circuit at the time of 
assuming that the ON resistance Ron of FET is Oohm. In this case, input 
terminal 611 It is capacity 2. 66xCoff like SP4 T switch between output 
terminals 62. It is possible that it connects with juxtaposition, and is 
4xCoff of the 5th example. It compares and is decreasing to about 67%. 
Thus, it turns out that the completely same effectiveness as the case of 
a SPnT switch is acquired also in a nPST switch. 

[0105] In addition, the aforementioned thing is the same even when which 

input terminal is connected to the output terminal 62. 

[0106] (Table 5) shows the comparison of the simulation result of 4PST 

switch of the 5th example, and 4PST switch of the 6th example. FET used 

for simulation is the same as that of the case of the 1st example. 

[0107] 

[Table 5] 
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[0108] As shown in (Table 5), the insertion loss whose return loss which 
was -8. 9dB in the 5th example was 1. 3dB in the 5th example in the 6th 
example at -13. ldB is improving to 1. 2dB in the 6th example, 
respectively. 

[0109] In addition, in the 5th and 6th examples, although the output 
side switch connected to the output side the SPST switch connected to 
the serial and through [ FET ] was through [ FET ], even if it replaces 
with through [ FET ] and uses a SPST switch, the same effectiveness is 
acquired. 

[0110] It explains referring to drawing 13 about SP3 T switch concerning 
the 7th example of this invention hereafter. 

[0111] The circuit diagram of SP3 T switch concerning the 7th example is 
shown, it sets to drawing 13 , and drawing 13 is 901, 902, and 903. A 
SPST switch and 91 are an input terminal, 921, 922, and 923. An output 
terminal, 931, 932, and 933 Each output terminal 921, 922, and 923 It is 
the connected load resistance. 

[0112] Drawing 14 shows the return loss by the side of the input 
terminal when changing the gate width Wg of SP3 T switch concerning the 
7th example through [ FET ], and an output terminal, and drawing 15 
shows the insertion loss when changing the gate width Wg through [ said 
/ FET ]. The threshold electrical potential difference Vth through 



[ FET ] used for simulation is -2. 5V, and the control electrical 

potential difference Vc is 0/-5. OV. At this time, gate width Wg of Shunt 

FET was considered as immobilization at 1200 micrometers. 

[0113] Drawing 14 shows that return loss improves, so that the gate 

width Wg through [ FET ] becomes small. Moreover, when an insertion loss 

serves as min at the time of gate width Wg=800micrometer through [ FET ] 

and gate width Wg becomes smaller than 800 micrometers from drawing 15 , 

it turns out that an insertion loss increases conversely. This is 

because ON resistance through [ FET ] becomes high, and can tell the 

gate width Wg through [ FET ] that an optimum value exists. 

[0114] (Table 6) shows the comparison of the simulation result of the 

conventional SP3 T switch and SP3 T switch of the 7th example. 

[0115] 

[Table 6] 
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[0116] At the time of gate width Wg=1200micrometer through [ FET ], as 
shown in (Table 6), although return loss was -11. 2dB and the insertion 
loss was 0. 75dB, by making it gate width Wg=800micrometer through 
[ FET ], return loss is improved by -13. 5dB and the insertion loss is 
improved by 0. 70dB, respectively. 

[0117] It explains referring to drawing 16 about SP8 T switch concerning 
the 8th example of this invention hereafter. 

[0118] The circuit diagram of SP8 T switch concerning the 8th example is 
shown, it sets to drawing 16 , and drawing 16 is 901, 902, .... 908. A 
SPST switch and 91 are an input terminal, 921, 922, . . 928. An output 
terminal, 931, 932, ..938 Each output terminal 921, 922, ..928 It is the 
connected load resistance. 

[0119] Drawing 17 shows the return loss by the side of the input 
terminal when changing the gate width Wg of SP8 T switch concerning the 
8th example through [ FET ], and an output terminal, and drawing 18 
shows the insertion loss when changing the gate width Wg through [ said 
/ FET ]. The threshold electrical potential difference Vth through 
[ FET ] used for simulation is -2. 5V, and the control electrical 
potential difference Vc is 0/-5. 0V. At this time, gate width Wg of Shunt 
FET was considered as immobilization at 1200 micrometers. 
[0120] It turns out that return loss improves, so that the gate width Wg 
through [ FET ] becomes small also in SP8 T switch from drawing 17 . 



Moreover, when an insertion loss serves as min at the time of gate width 
Wg=400micrometer through [ FET ] and gate width Wg becomes smaller than 
400 micrometers from drawing 18 , it turns out that an insertion loss 
increases conversely. This is because ON resistance through [ FET ] 
becomes high, and can tell the gate width Wg through [ FET ] that an 
optimum value exists. 

[0121] (Table 7) shows the comparison of the simulation result of the 
conventional SP8 T switch and SP8 T switch of the 8th example. 
[0122] 
[Table 7] 
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[0123] At the time of gate width Wg=1200micrometer through [ FET ], as 
shown in (Table 7), although return loss was -4. 2dB and the insertion 
loss was 2. 67dB, by making it gate width Wg=400micrometer through 
[ FET ], return loss is improved by -10. 2dB and the insertion loss is 
greatly improved by 1. 33dB, respectively. 

[0124] In addition, although the 7th example was SP3T and the 8th 
example was SP8T, the return loss of an input side and an output side 
and the improvement effect of an insertion loss become high, so that n 
is large in SPnT. 

[0125] Moreover, although the 7th and 8th examples were 1 input multi- 
output switches, also in a multi-input 1 output switch, the return loss 
and the insertion loss of an input side and an output side are 
improvable by making gate width through [ FET ] small. 
[0126] 

[Effect of the Invention] According to the 1 input multi-output switch 
concerning invention of claim 1, since one input-side switch is 
connected to the input side of each unit switch in common, the synthetic 
capacity value of FET between an input terminal and an output terminal 
is nxCoff. Since it decreases, 1/0 return loss and an insertion loss can 
be raised. 

[0127] According to the 1 input multi-output switch concerning invention 
of claim 2, since the 2nd one input-side switch is connected to the 
input side of the two 1st input-side switches in common, the synthetic 
capacity value of FET between an input terminal and an output terminal 
is nxCoff. Since it decreases still more greatly, 1/0 return loss and an 
insertion loss can be raised still more greatly. 



[0128] Capacity Coff of FET which according to the 1 input multi-output 
switch concerning invention of claim 8 is in an OFF condition since gate 
width through [ FET ] is small Since the gate width of Shunt FET is 
large and isolation improves while being able to decrease, the I/O 
return loss and the insertion loss of a 1 input multi-output switch are 
improvable. In addition, when the number of through [ FET ] is three or 
more, the effectiveness of an improvement of I/O return loss and an 
insertion loss is demonstrated certainly. 

[0129] Capacity Coff of FET which is in an OFF condition from increase 
of on resistance through [ FET ] when gate width through [ FET ] is 400- 
800 micrometers according to the 1 input multi-output switch concerning 
invention of claim 9 Since the effectiveness of reduction is large, an 
insertion loss can be reduced certainly. 

[0130] Since according to the multi-input 1 output switch concerning 
invention of claim 10 through [ FET ] is connected to the output side of 
each unit switch, respectively and between each input terminal and 
output terminals used as OFF can be intercepted, the situation where 
each input terminal used as OFF becomes short can be prevented. 
[0131] According to the multi-input 1 output switch concerning invention 
of claim 11, since one output side switch is connected to the output 
side through [ each / FET ] in common, the synthetic capacity value of 
FET between an input terminal and an output terminal is nxCoff. Since it 
decreases, 1/0 return loss and an insertion loss can be raised. 
[0132] According to the multi-input 1 output switch concerning invention 
of claim 12, since the 2nd one output side switch is connected to the 
output side of the two 1st output side switches in common, the synthetic 
capacity value of FET between an input terminal and an output terminal 
is nxCoff. Since it decreases still more greatly, 1/0 return loss and an 
insertion loss can be raised still more greatly. 

[0133] Capacity Coff of FET which according to the multi-input 1 output 
switch concerning invention of claim 18 is in an OFF condition since 
gate width through [ FET ] is small Since the gate width of Shunt FET is 
large and isolation improves while being able to decrease, the 1/0 
return loss and the insertion loss of a multi-input 1 output switch are 
improvable. In addition, when the number of through [ FET ] is three or 
more, the effectiveness of an improvement of 1/0 return loss and an 
insertion loss is demonstrated certainly. 

[0134] Capacity Coff of FET which is in an OFF condition from increase 
of on resistance through [ FET ] when gate width through [ FET ] is 400- 
800 micrometers according to the multi-input 1 output switch concerning 



invention of claim 19 Since the effectiveness of reduction is large, an 
insertion loss can be reduced certainly. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of SP4 T switch concerning the 1st 
example of this invention. 

[Drawing 2] (a) is an equal circuit in case between an input terminal 
and one output terminal is ON in SP4 T switch concerning the 1st example, 
and (b) is an equal circuit at the time of assuming that ON resistance 
of FET is Oohm. 

[Drawing 3] It is the circuit diagram of SP8 T switch concerning the 2nd 
example of this invention. 

[Drawing 4] (a) is an equal circuit in case between an input terminal 
and one output terminal is ON in SP8 T switch concerning the 2nd example, 
and (b) is an equal circuit at the time of assuming that ON resistance 
of FET is Oohm. 

[Drawing 5] It is the circuit diagram of SP8 T switch concerning the 3rd 
example of this invention. 

[Drawing 6] (a) is an equal circuit in case between an input terminal 
and one output terminal is ON in SP8 T switch concerning the 3rd example, 
and (b) is an equal circuit at the time of assuming that ON resistance 
of FET is Oohm. 

[Drawing 7] It is the circuit diagram of SP8 T switch concerning the 4th 
example of this invention. 

[Drawing 8] (a) is an equal circuit in case between an input terminal 
and one output terminal is ON in SP8 T switch concerning the 4th example, 
and (b) is an equal circuit at the time of assuming that ON resistance 



of FET is Oohm. 

[Drawing 9] It is the circuit diagram of 4PST switch concerning the 5th 
example of this invention. 

[Drawing 10] (a) is an equal circuit in case between one input terminal 
and output terminal is ON in 4PST switch concerning the 5th example, and 
(b) is an equal circuit at the time of assuming that ON resistance of 
FET is Oohm. 

[Drawing 11] It is the circuit diagram of 4PST switch concerning the 6th 
example of this invention. 

[Drawing 12] (a) is an equal circuit in case between one input terminal 
and output terminal is ON in 4PST switch concerning the 6th example, and 
(b) is an equal circuit at the time of assuming that ON resistance of 
FET is Oohm. 

[Drawing 13] It is the circuit diagram of SP3 T switch concerning the 
7th example of this invention. 

[Drawing 14] It is drawing showing relation with the return loss by the 

side of the gate width Wg of SP3 T switch concerning the 7th example 

through [ FET ], an input terminal, and an output terminal. 

[Drawing 15] It is drawing showing the relation of the gate width Wg of 

SP3 T switch through [ FET ] and the insertion loss concerning the 7th 

example. 

[Drawing 16] It is the circuit diagram of SP8 T switch concerning the 
8th example of this invention. 

[Drawing 17] It is drawing showing relation with the return loss by the 

side of the gate width Wg of SP8 T switch concerning the 8th example 

through [ FET ], an input terminal, and an output terminal. 

[Drawing 18] It is drawing showing the relation of the gate width Wg of 

SP8 T switch through [ FET ] and the insertion loss concerning the 8th 

example. 

[Drawing 19] (a) is the circuit diagram of the SPST switch used for each 
example of the former and this invention, (b) is an equal circuit which 
shows the condition that said SPST switch serves as ON, and (c) is an 
equal circuit which shows the condition that said SPST switch serves as 
OFF. 

[Drawing 20] (a) is the circuit diagram showing a simple substance FET, 
(b) is an equal circuit in case said simple substance FET is in ON 
condition, and (c) is an equal circuit in case said simple substance FET 
is in an OFF condition. 

[Drawing 21] (a) is an equal circuit in case said SPST switch is in ON 
condition, and (b) is an equal circuit in case said SPST is in an OFF 
condition. 



[Drawing 22] It is the circuit diagram of the conventional SPnT switch. 
[Drawing 23] (a) is an equal circuit in case between an input terminal 
and one output terminal is ON in the conventional SPnT switch, and (b) 
is an equal circuit at the time of assuming that ON resistance of FET is 
Oohm. 

[Drawing 24] It is the circuit diagram of the conventional nPST switch. 
[Drawing 25] (a) is an equal circuit in case between one input terminal 
and output terminal is ON in the conventional nPST switch, and (b) is an 
equal circuit at the time of assuming that ON resistance of FET is Oohm. 
[Drawing 26] It is drawing showing the relation of the gate width 
through [ FET ] and the insertion loss in the conventional SPST switch. 
[Drawing 27] It is drawing showing relation with the gate width of Shunt 
FET, the insertion loss, and isolation in the conventional SPST switch. 
[Drawing 28] It is the Smith chart which shows the value of the return 
loss seen from the input terminal in the conventional SPnT switch. 
[Description of Notations] 
101 102, 103, 104 SPST Switch 
11 Input Terminal 
121 122, 123, 124 Output Terminal 
131 132 Through [ FET ] 
141 142 Bias Resistance 

151 152 Control Electrical-Potential-Difference Terminal 

201 202, , 208 SPST Switch 

21 Input Terminal 

221 222, . . . . , 228 Output Terminal 
231 232 Through [ FET ] 
241 242 Bias Resistance 

251 252 Control Electrical-Potential-Difference Terminal 

301 302, , 308 SPST Switch 

31 Input Terminal 

321 322, , 328 Output Terminal 

361 362 SPST Switch 

401 402, . . . . , 408 SPST Switch 

41 Input Terminal 

421 422, . . . . , 428 Output Terminal 
431 432, 433, 434 Through [ FET ] 
441 442, 443, 444 Bias Resistance 

451 452, 453, 454 Control Electrical-Potential-Difference Terminal 
471 472 Through [ FET ] 
481 482 Bias Resistance 

491 492 Control Electrical-Potential-Difference Terminal 



501 502, 503, 504 SPST Switch 
511 512, 513, 514 Input Terminal 
52 Output Terminal 
531 532, 533, 534 Through [ FET ] 
541 542, 543, 544 Bias Resistance 

551 552, 553, 554 Control Electrical-Potential-Difference Terminal 

601 602, 603, 604 SPST Switch 

611 612, 613, 614 Input Terminal 

62 Output Terminal 

631 632, 633, 634 Through [ FET ] 

641 642, 643, 644 Bias Resistance 

651 652, 653, 654 Control Electrical-Potential-Difference Terminal 
671 672 Through [ FET ] 
681 682 Bias Resistance 

691 692 Control Electrical-Potential-Difference Terminal 

901 902, 903, 908 SPST Switch 

91 Input Terminal 

921 922, 923, 928 Output Terminal 

931 932, 933, ....938 Load Resistance 
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7 r -y- h 1 1 TSUtlT -5 X F E T 5 C t * 

1 2 icfB*©#xx7 1 awix-r i/^o 
[i*ii7] mmf^2mtimx-i yyra, hy>x 

7?-y-biLTllt5XJl/-FEm5it^ 
W»t-r*l!«JB l 2 fcB*©#A* l tflrtX-f y^o 

[it«i8] ft^-jitA*$ns3^et_h©A*sgT 
MWfflAsns i o©ttjxi«y 

h7>X7r-y-htbTlttnx;WFETtK 
XJV-FE T tfc^fcftttSft&V-xSJfiXfi F K 
>iiOyt>bFETt*f,/j^ A77WWbB3^ 

«±©A*^Ttc^-n^n«M$ni.^tfi77fi!i^MiBtH 

#SBTK#aKS5tt«*ftfc 3 o£Ui© SPSTX<>yf 
i*«Afc#A* 1 ffiTJX-T y?fc*V»T, 

wibx ;t/— f e t coy— h- *sas9SB -> -v > h f e t ©y 
- Mai o <mns^£ tswat-rs^A* i tuxix-r 

yy. 50 
[HESSE 19] BffS2X;P-FETcDy-M|ii«4 0 0 

~8oo um^h%z.t.*m®.£-tz>m3mi sizmm 

(Dg>XJj 1 ffl*X-f yy. 
[3&W©BMfcB29I] 
[0 0 0 1] 

[«it_k©*OT#if] *SBMHFET«»M5IItattSn 
& 1 X77#aj7jX-f y y&tf#A73 1 ffi7jX-r yfCH 

-r&&©T&£„ 

[0 0 0 2] 

[ffi*OW] jfi^, DMfte*0»RCtf^. G a A 40 
s MESFET£fflVvfclA*#ffl#X-< yy©*5 
at&XLT^S. ^©lA**m73X-f -yfBiltl 
AR»fi»*«tWikTf*0, Wfc 1 A*2tti73X-f yy 
tafc^SPDT (Single Pole Double Throw) X-f >y 

y««««s§ffl©T>T-yx^f 7ftbt#ffl^nT^ 

So 

[0003] -Ji©*tH*fl2*^3S$n, ia 

AnfflTjX^yy (n=3, 4, ) (BIT, SP 

nTx^7ft»ts) ©s^^±iA-r-5»t#^e»n 



[0 0 0 4] SPnTX-Yyytr-^ViTliJBJ-rStlKC, 
^©X-Yyy©a*t7S;-5SPST (Single Pole Sing 
le Throw) X-f yyfc^^TSJW-f-S. 

[0 0 0 5] 019 (a) aSPSTX-f >yf7 0 ©HI 
S&0£/*LT:fcD, 019 (a) fc£>l^T\ 7 liJi^ 

y-rab-oT, xxj)«y7 i tmx7«y7 2 t©Ht«x 

)V— FET 7 3RI)tyt>hFET7 4#t&S«£*lTV> 
5. XJHFET7 3Hh7>X77-y-bT$0, 
•>t>hFET7 4«AX7«y7 1 ttb*«y7 2 t© 
W©T-fVk-^3>[Rl±©&»^^e.tlTViS <> * 
ft, y-h^oij-ftjtSiiho&iol:, StkQ©« 

l©A-Y7XffiSi7 5WV-FET7 3 ©y— hfctt 
50CSSlHSn, »kQ0S2O/H 7Xjg*rL7 6**5"* 
>hFET7 4(D¥-h\ZlM.m\zmffi$nX^2>o SB1 
©3>hD-JHE«f 7 7SXJP-FET7 3 SON 
• OFFt-3fc&fcA^7X«ffi£EMnt-£«yT$> 
0, ®2©n>hD-;P«JE«T7 8liv^>NFET 

7 4 son • OFFi-sfc&icmrxmffiSEPJjtrrs 

[0 0 0 6] 4% FET^r7 p k'r>3>ifiiD, L 
fHt^VthT?*5tt5. FET©y— h-V— X 
fflfcrTOrTSftffi : Vg s*to VOitCBFETBO 
N««t*D, VgsAJVthHTOt^ttiFETtt 
OFF«tS:^ fcT> ^l©a>hD-;i/m)EE« 
f 77 K«JE : Vc 1 = 0 V*tEpjn$n, ^2©3>h 
D-JHE»7 8fc*£E : Vc 2SV t h*«ffjPSn 
XJP-FET7 3SONm yf >hFET 
7 4!lOFFttSlt&0 < 019 (b) tC^-r±5fCS 
PSTX^yf 7 0ttONt&5. Vcl^Vt 
h, Vc2 = 0VtLfci^ X)I/-FET7 3&OF 
FttlB, yt>hFET7 4 iJON^ffi t^: D , 019 

(c) l;§tJ;5l;SPSTX^yf 7 0(lOFFt^ 
S„ vt>fFET7 4lt SPSTXY-yf 7 0TO 
FFOtttlt mX7Sy7 2$GNDI;SitT, A 
73«y7 1 ttii73Sy7 2t(0fflO7'fVl'->3>S 

[0 0 0 7] 02 0 (a) - (c) Hf#©FET8 1 

0&£jRL'TV>-5. 02 0 (a) - (c) fciSHT, 8 
2l£FWX 8 3*ty— x, 8 4 «y— r-T&S. F 
ET8 l©Vg s#*0V, f%FET8 1^0Nttl© 
02 0 (b) !:St=t5tFET8 1BIl 
WtC^ftt^X-S^t^T^^o y— hifgWg=12 0 
0(im©FET§IgL£«^ SFET©iffiR.,= 
3 Qg^T^S. £ft> FET8 1 ©Vg s^V t hjy. 
T, fiP*.OFFiKJg©i^[C[4, 02 0 (c) t^T<fc 
■5 tC F E T 8 1 Hjfi'tKWtcWMi^AS Z. t^tf^So 
y- Fi|igWg= 1 2 0 0 (imfflF ETSiSLfci^, 
|»FET©§«Coff =0. 3pFigT<B§, to 
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2 1 (a) cD±5iC, SPSTX-fyf 7 0iiSOFF© 
t#©^-ttlHlSSttH2 1 (b) ©i^lc^ntti 

[0 0 0 8] lA^nWAX-l'-yfiP^SPnT 

[0 0 0 9] 0 2 2ttt£*©SPnTX-f ^©0^0 
£ScLT^-g>„ SPnT^7?*lM5l 

1 trnfSMjnjfcS^rrSa 0 2 2 tC&^T, 7 0i , 7 20 

0 2 , , 7 On liSPSTX-f-yf, 7 1«A^J« 

T> 7 2, , 7 2 2 , , 72, }tmtl^^ 8 

0i, 8 0 2 , , 8 0, UfLffi&inT$>Z>. 

[0 0 10] tZZX\ SPnTX-r-y^tmiCifn^ 
lO©SPSTX^-^OTNTS-3T, ATlSf 7 1 
HSlCfn^ l^©m*«^tCg«$tlTV^ 0 S23 

(a) AA«?7 1ttiJW7 2, ^©^©SP 
STX^yf7 0i /^ON, ^fl£W©S P S TX-f y 
5P7 0 2 ~7 0„ /^OFFT&3»^©^Ml|]8£;^L 
TV^-S. ffii&'fbCDfcJ&iCFETCDONSRRon^O .39 

Qt*5tfiSt5. £©«£% A*«?7 1 ttaiim 
f 72, ii<7)WiCti, OFF^T$>^FET^e,7SS 
§ln X Co t , ^^JiC^SnTVi-S £ 

£©ttfi©*«II£S£0 2 3 (b) fc^-To 
[0 0 11] 0 2 3 (b) (C*-T[mKt*5ViT> A#« 
T7 1^5.^fcU^->PX*X3X^^— h^foT 

AASf 7 1 tfflASf7 2, iCOP^tC^Mn 

xc„ff ■hmmzmm-ztiT^ztc®, -f >tr-y>x 

CDfl»«^=l>^^^>XR±SrBttf-^^tCl)l< 0 j|# 
fiffi8 0i #5 0 QTab^t-T-St, X5Xft-h© 50 
^ >x R_k£ n X Co t r fcimStJj 

[0 0 12] ^XtHHitlX-i ^ffP^nAAl 

tB^X-fy^ (HT, nPSTXi'-^iitS) ©t£ 
*FtItCS>V^T^-r-5o — flgWtC-a-^-t^, SPnTX-f 
•^©A^Wtffi^WtSrAftl^St, nPSTX-f 

[0 0 13] 0 2 4ttt£j|5©n P STX-f y^om^M 
ZmLT^Z* MIS, nPSTX-fyf«t5i 
^ HI 9 t^LfcSPSTX-f ->^7 0^tB*«T7 40 
2 tCnfflM^iJtCgM-r^o fi5§, 0 2 4 fC&^T, 7 

9, , 7 9 2 , , 7 9. \tmn^\°\^ 71, , 

7 I2 , , 7 In ttArtJfff\ 8 OttATtfifitTfe 

S. ON«JBOSPSTX-f y^fcssasnfcm^ss* 

siottuMf 7 2(ca^^n?> 0 

[0 0 14] fi(T, «ttfflnPSW y=?<D®&Wlft 

[0 0 15] t*E5l5©n P STX-f y^fc^T, MA. 
(1 AMf 7 1, iffi**^ 2i©|ffl£ONfc-ra 50 



#Hf¥8 - 2 2 3 0 2 1 

6 

*£-£*A3„ £©^\ S P STX-f 0, ©^ 

SONtL, WM©SPSTX-f'y3 1 7 02 -7 0 

0 JOFFttS. 

[0 0 16] 02 5 (a) tt, A£*T7 li ttiitlM 
=? 7 2 £©K©SPSTX-f 7f 7 0i TON, 
^©SPSW'yf 7 02 ~7 0n dtOFFT!»5i 
^■©^«[HlS§&^LT*3D, 02 5 (b) tt, FET© 

[0 0 17] 02 5 (b) fc*-f<fc5£> Ail #^7 1 

1 tai*«T7 2 tOWKtt. OFFttl^SFET 
*5&5§inXC,i, *?M^lJtC^SnTV^t#A. 

[0 0 18] B2 6I1 SP STX-f y^iZ&fZXJV 

02 6±D. X;V-FET©y-hi|SWg(iifAa*(C 

*«£fti£-r s. f&fr*., x;w-fet© 

[0 0 19] 02 7tt, SPSTX-f^ytCfelt^v^ 

> h f e T©y — hmtm xw&jkttr-i v >a > 

t«M«^^UT*iD, v^>hFET©y-MgWg 
X;l/-FET©y-hifIWgSA^<-r§(ti:T 

[0 0 2 0] £ft£©*gj|l«fcQ, XJHFETS«yt 

> h F ET©y — MIW g Hi:^ L ^ i:"H"x. 

tfety-hiBWg=i 2 0 0/tm*riMHBfaR: 

$>-5o tot, SPSTMi/ft^Tll X;i/— F 
ET©y-M6Wg=1 2 0 0 umiI, ->t>hFE 
T©y-hipgWg= 1 2 0 0 MmgSit5©«t 

[0 0 2 1] SPSTX-f^f«I»JCi 

msnt^s 1 A*^ffi*x-f vnxs&x-h 1 m^x 
h»tswg = 1 200 Mme«fra©*«3i*T* 

[0 0 2 2] 

[«M3^*ftbcfc5tt" H2 8lt WfHOSP 
nTX^f^fCfiW, Coff =0. 3pF, f = l. 
9 GHz, n= 1-1 0tbfcf^©A**f7 1^6 

£ a n^3Tftt'J^ — >PX©«tUT- 1 0 dBJKT 
ft*«T?#«as, n^4TBU^>OXW-10 

[0 0 2 3] SPnTX-f7f^WffiMf7 
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(5) 

7 

*-&Tfc^«T&D, £fc, nPSTX-f y^fcfcVvr 
[0 0 2 4] K-hiffiBJbfc<t5IC, nfiOSPSTX-f 

^ t cd m tr atai izmmz n-s o f f wm<» f e t e, & 

StinXC.fi ©fc&fc, Aai*U^->PX^*Mb 
[0 0 2 5] t*©nPSTX-f7fl:*^T 10 

ti» 02 5 (a) OFF-r&s 
AMf7h ~7 1. tft^a-htttBifc:*. £©fc 
m^56*|lFI»7 9 a -79, ©ffiX7#^>3-MA1S 

cac. d c z^tsmH&fcm.-rz>m&iz^%,&tf±c 

[0 0 2 6] ffiE£M&, Affl*U^->D 

- h LfcHJ; a u^xts i m^x-r >y ^sa^-r* Z. t 

[0 0 2 7] 

xt>m*Pkmzvxmm\zmmznttmiL<»^®.7> 
£*/&-r s &m&x -i v ?© xtsm tfticsams nfc 

l^»©A7J«X-f vJ-httmX, WE#fcX-f y^SS 
[0 0 2 8] Mf&g 2 ©SPJiasiS DfcMfSIt 1 A 

%© 1 ^©J^ftX-f y^S^-fS^g-WJiX'f y^© 
A*fllK*aK»iR3nfc 1 OOfg 1 AX7«X^f -y^ 
<h, !&8B*Sc© y 5 % ©ffi© 1 ^©¥te 
X-f >y^S^«lSTS#*feX-f y^<DXJ3W\Z#m\Z 40 
iSStlfctO 1 ^©f 1 AMIX^f yft. Sfrt3 2-z> 

©fg i AX7«x-r v^<r>xiim\z^m\zmm.^nit 1 ^ 
©B 2 a**;w twawfto^ffix-f 5/ 

^p^«^-r^#¥&x^ y?©m*WfcWEm**T 
^n-entssft> wmm 2 A*«ix-f -y ?©a*« 

tiEA*SW«i$nx^.5««tt5feOT$ 

•So 

[0 0 2 9] 3 ©3fi9i«, W*3K1X«2©«^ 

k, iras^ftx-f h7>x77-y-htit 

iHB-T-SX^- F E T tiXJI/- F E T tH^JtCg^^ 50 



#Hf¥8 - 2 2 3 0 2 1 

nfcv-xfttxB f w >mm<n^\ >ffet» 
©TafeSo 

[0030] w*JB4osswtt, «*fii©*«i:. m 

EAA7«X^-y^H, h7>X7r-y-hiLTii 
T * X F E T X % 5 1 ^ 5 S flurr * t> © T & 

s„ mimsomwu, mmmiommz, mmxtim 

- f e t tmxiv- F E T ifiajtcSSttSnfc v-xs 
»XIJHW>SI©>'V>bFETiA^) 0 :5SPS 

[0 0 3 1] 6 ©3SfI«, «f*JB2©*iat, M 

I2SS1 AX7«X-f>y?«, H5>X7r-y-btLT 
t8tlT -5 X F E T X * -5 £ H 5 8Sf£ S fl-JUT -5 fe © 

[0 0 3 2] if 7 §f*9t 2 ©*$[;:, mf 

SB^2A*«X^>y^«, H5>X77-y-htLT 
«it5X^-FETT»5tH5I«SliHirr«t)© 

[0033] MM8<D3tmimvfiJi&&Siyi> 
5x;HFETtix;y-FET t mmz&m-znrz v 

-XSflfiXtt H W >S*©->^ > h F ET LfrZfc. 

v , A*«««me A**ft*a tssiws na^ m 

ifflSPSTM -y^i^fll^fc 1 A^#m*X-f 

Zmt&tL, sjEx;p-FET©y— Mittfflrss^¥> 

h F E T©y— hfi«fc D fe/hS \,* t V^flUSfTS fe© 

[0 0 3 4] 9 ©SHBtt, »*«8©*«t, tff 

IBX^— FET©y— Mitt4 0 0~8 0 0 wmTSS 

[0035] o oftw-timuTcfiffli^mn, # 
mxii A^x-r-y^^, im*sn4*ft»A*« 

A**^^-€-n-enS5lH5Sn&*ft©*fi[X-l' ry^t, 
9 >X X 7 -V- h t LT«tlT-5*iC©X;t/- F E T 

wffi*ife©x;i/-FET©#ai73fi!iicwiaai 
*«T^*atcs^stiTv^*^i-r'g> ! fe©T*?)o 
[0036] «*^i i ©58^iW»i;fcWft^aa, # 

mX7lAX7X-fy^^ «^AX7$n^«l&©AX7S 

ft, #^u*sn* l^ota**?^ tfrfHttifc© 
Atrs^tc^n- ; en«^snfc**©mfi:x'r 
itufe*§£©mfiz:x-r y^<oa*«fc-en-?n»asn, 
h 5 >x x r -y- h <h hxmmrz>wkv>7jv- f e 

TctO^SX^— FETffift, tfrfBX;i/-FETP£#i 

©mx7#jx-r y^t^fit^ MtHmxj«'jx-r ^^©m* 
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(6) 

9 

[0 0 3 7] ff*«l 2 0if«Cfef^?ilt # 

5 >x 7 7-^- h t LTmmtz>m$kvx)i>-FE T 
-f ET»m^flijtc*air«M$nfc 1 ^©fg 1 

X-fy^t, MfB*ffc©X^-FETp©f>*>©ffi©l 
-3CDX;i/-F ET»£*J«T*#X;i'— F ET0M 

c*atai3ftfc«© i o©sb i mauu-f y^t, 
tfiia2ocD^ i tatsmx-i y^mtimiz^mizmm^ 
nrzw, 2 mtimx-i yftsi^., mmm 2 aj7j#jx-r 

[0 0 3 8] §f*<Hl 3©5gH^«, 0-12© 

mmz, mmm&x-i y^u, hy>xyr-y-ht 20 
v xmmt & x )v- f e t t rx )v- f e t t m. n \zm 

m^ntc V - XSilfiXtt HK >gifi© >- -v > h F E T 

[0039] m&qi 4©fs?aa. i©«*£ 

K, WaHtH*«X< s/^tt, N9>XXr-y-htL 

Tttin-r § x;v- f e t 5 «^s#»p-r s t> 
[0040] 1 5 ©3&gi3«, m$£ 1 1 ©#|j& 

K, iWtB£f}77«X-f y^te, f-7>X77-^-htt 50 

Ttstrr 5 x;i/- f e t t f e t t mmzmn 
#>£&ss p sTx-r y?T&&tn5i§j££fliiirr& 

*>©T&£o 

[0 0 4 1] ft 1 6 ©5§0Jtt> If 1 2 ©«/& 

t b Tfcfgf s x;w- f e t t h z> t w 5 sfl-jirr 
[0042] 7<Dmwn, m$tmi 2©*^ 

t L T«IB-T * X ^- F E T T? * * t V» 5 Sttinrr 
2> *>©-?&£„ 

[0043] 8««fH3S«i»i;fc«Bfc^ara, •» 

S 1 o©ffl**p t, hy>XXr-y-h£LTli1ig 
f £ X )l>— F E T i RX F E T i it tCfgi^ tlfc 
V-XgiXa H K >S*©v^ > h FETt^Sfi; 

iOSPSW^n^iAfel A7J#tftfJX-T y? 1 50 



#Hf¥8 - 2 2 3 0 2 1 

io 

£#MftU WEx;P-FET©y— h<ifit9fav'^> 
h F E T©y- MRJ: D fe/hS ^ i H5i)8it5 fe© 

[0 0 4 4] sf^JB 1 9 ©fgHJftt, gffjRJB 1 8 ©«f£ 
(C, Stttax;p— FETffly- bm\t4 0 0~8 0 0 Mm 

[0 0 4 5] 

y?©A71«!c 1 ^©ATlWX-f y?# 

[0 0 4 6] Bf*«2©*J^iC±D, 2^©^1A73« 
X-1* y ?©A*M}: 1 -3©fg 2 ©A^HJX-f y 

izmmznr^zrctb. A**Ftm**Pt©m©F 

ETO^itiilJnxc.,, J;D*)-)lA^<fSM-r 

[0 0 4 7] W*JK8©^fcJ:D, X;V~FET©y 

- MBfl»-> v > h F ET©y- hipgj; 0 fe/hS VsfcJ&, 
X;l/— FET©y— h«*S/hSHJli:fcJ:D, S P ST 
X-f •y^OFFtlT$§ttOXjHFET©$I 
Coff Z. Lffi-Q^, £tc, yt/'hF ET© 

y- mb«»**vs c tic j: o y-i v i^— > a 
r«f xa^&BScs-r-s z. t*«T?#s. 

[0 0 4 8] «^3R9©iP^{C«fcf9, X;k-FET©y 

— hipg^4 0 0 iim~8 0 0 (trnffll^, X^-FET 
©*>ffiSt©itA<i; DOF Fl»T$5F E T©^fiC 
off ©M*^A^V^cJ6, Affl*U^->PX^»A 

[0 0 4 9] 0©*l^iCJ;D, fi-^&X-f 

©W77«icx;i/-FET^n^n«^$tiTv^fe 

», OFF t^^*A77S^!c¥&X4'y5 1 ^^-LT» 
i^^nfc#X;P— FETSrOFFtCf -SJltlCj:!?, O 

f f t&s6A#tt? ta**T torasittff-rs c t 

iJTtSO-C, OFFt^S&A73SS^?©v-3— h&ISS 

<'Ct*tT^-Sa 

[0 0 5 0] W^JSl l©«j*tcj:r), XJk-FETS 
S*J*f S #X;P- F E T © mtlM \Z 1 1? © ffi77#JX -f 

tcr^FETOMtlifinXCrf <fc 0 t><BST 

[0 0 5 1] W*^l 2©«|*iCj;D, 2^©|gim7j 

«X4~ y^oaiAfflfc i o©^ 2 ©m*«x-f y^am 
aK»«anTVJ*fca6, A**f-tmA*Ftow© 

FETffl&MilBnxc.r ±Dfe-^A^<ffiM 

[0 0 5 2] fflf^l 8©«^(C«tD, X;k-FET© 
y— MS^v-f > h F E T©y- h "Set D fe/hS V^c: 
fe> X;P-FET©y-hi|i*t/Jx$Virt(Cj;D, SP 
STX-f y^OFF^T$>i)t#©XJV— FET© 



—168- 



(7) 



WP^SW 8 - 2 2 3 0 2 1 



11 

[0 0 5 3] St^l 9<Z>*/&IC<fcO, X;i/-FET(D 
y-hipg^4 0 0 Mm- 8 0 0 /zriKZ)^, XJWFE 
T(7);t>ffift^*tAck 0 fcO F F«liT&& F ET<Z)§ 

[0 0 5 4] 

[*»J] KT, *»Wo*i*lWl:*6SP4Tx 
-fy^ (4*0) S P S TX^f y ^A*«f KMJUKSS 
KSn&X^yf) fc^TH 1W0 2 (a), 

(b) £#JlBLfc#SS£9iTS- 

[0 0 5 5] Hilt *l3M«e«SSP4TX>fs/ 
^C0@?§ia^*bT*D> Hlfccfc^T, 10i , 10 
2 , 10 3 , 10d (JSPSTX-f^f, 1 liJAM 
1 2i , 1 2 2 , 1 2 3 , 1 2 4 ttffl**?. 1 3 
i BSPSTMyflOiRtflOj ^A^7«Jr*a 
IzmmZ tlTzTsJV- FET, 13 2 liSPSTMyf 

io 3 o 4 <oA*ffiK#acss«an&x;v— f 

ET, Hi tt^-b^©U-i7«i«*Eltc?)«:«>X;i/ 

-fet 1 3i c^y- h \zmmz n&n-f 7xssi> i 
4 2 h^OU— ^«sise±<o&»x;p— FET 
13 2 hfcSHKan&^TXffiK, 15i «X 

Jl/-FET13i SON-OFFt5&6©;H7Xt 
ffitHWirr Sn^hD-jUBEffp, 1 5 2 UXJV-F 
ET13 2 SON ■ OFFt4ft6©/H TXWffi&l? 

[0 0 5 6] KT, fgl*JfiWC«£SP4TX-<^ 



i<2 



* [0 0 5 7] «Atf, A*fflf 1 1 ^m^fflfl 2i t 
0K$ONI:tl>i^^5c zco*§£\ SPSTX 
1 3i ^on ^fj:^ J: 5 3 > h n-Jl/IEiSf 1 
5ifc0 VSHUnU XJ1/-FET132 #*OFFlC&: 
^i:5tcn>hD-;l/Sj±S?'i 5 2 tv t h^T^i 
EE&BJJirrs. Sfc, SPSW^f 10i <Z)^£0 
N<hb, -tnJK^SPSTX^y^l Oa -104 g 
OFFiT^c 
[0 0 5 8] 02 (a) tt, Sl»Jt:i§SP4T 
7(9 tfe^TAMf 1 1 ttHMf 1 2i tCDW 

3WONT?**»&©*«Il»S»bT*D, 02 (b) 
FET©ONSttRo»3^0QT?*ai:fifeb&»^ 

[0 0 5 9] H2 (b) fcjft-r«k3K\ AMf 1 1 £: 
fflMf 12i t©IBK»«Sn*OFF3R«©FET 
2. 67XCorr T&3 0 fi£*£>SP4 
TX^yftfeWIt Art«?ifflrt^i<BlW<0F 
ET*6&5$IHnXCoff , fiP%4XCoff 

a? trffij* ^ a d t § o 

[0 0 6 0] WEOJltB, AASf 1 l^l^fn 

[0 0 6 1] (*1) li«*©SP4TX>fyftIl 
ilM^SP 4 TX-f 7fi©y^al/-y3 

Vth = -2. XJKFETWyt>h 
FETOWgH*l:i 2 0 0 /im, H > h D— ;MI£Ett 
0/-4. 5Vtl/&, 
[0 0 6 2] 

30 mi: 







i?A&£ (dB) 




-8. 8 


1. 0 




-1 2. 9 


0. 9 



[0 0 6 3] (Ml) \ZmT<k O \Z. ffi*WTI4- 8 . 
8dBT?*ofcy^->D^-12. 9dBfC > 1. 
0 dBTa&o&ffAM^O. 9dBfc*n*nia±L 

[0 0 6 4] »l*I«lSP4TX-1'75 1 ^ofe 
S P nTX-f y^fc^ViTn^fr^HifAfflijU 
^ - > D XRZSW Aa5feOBfe#«f*ttW < ft * o 

[0 0 6 5] KT, 2 *Jfc«fc«« S P 8 T 

X<f y^fc^WTH 3RSH4 (a) , (b) ®#R8L 

[0 0 6 6] 0 3(1 !2»Iil:l§SP 8TM y 
^<£0¥§IH£^LT:fcD> 03fC*5^T\ 2 0i , 2 0 

2 , , 2 0s BSPSWyf, 2 1UX** 

^ 2 2i , 2 2 2 , , 2 2 8 ttm^ST, 2 3i 



BSPSWy3 1 20i - 2 04 OAA«l:*lC8 
iKStlfcX^—FET, 2 3 2 SSPSTA^^f 2 0 

5 -2o 8 ©A*«nc#afc*itsn&x;w-FET, 

40 2 4i HXJWFET2 3i (Df—h\zmWtZfltc/U 
7XfiS, 2 4 2 «X;l/-FET 2 32 CD^r- h IzmM 
Sn&AWTXffitrL, 2 5i KJl/-FET2 3i £0 
N • OFFT*&»©7t>f Txte*warr*3>hn 
— ;Kffijfrf\ 2 5 2 teX;i/-FET 2 3 2 ^ON-O 

FFts&»©;H7^ «JEE £ Bttirr a n > h n — ;K 

[0 0 6 7] 04 (a) tt, I2»J(:I§SP8T 
X-f y^fcfctvr, AMf 2UMf 2 2i t<D 

so i«i39«oNT**«'&<D*«ia»e*u 04 (b) a. 
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13 

[0 0 6 8] 04 (b) fcjR'J-.k'Sfc, AASf 2 1 t 
ffiMf 2 2i i©nfcfi8BlianaOFFiR||©FET 
*>&fc*«*tt4. 8XCoff TS§o »0SP8T 

nXCoff > I|3%8 XCoff T$>£<9T\ l!2*JSWc 



14 



* [0 0 6 9] ^ MSBOdiH, AMf 2 1^^n 

[0 0 7 0] (*2) [ift*(DSP8TXl'7f^2 
HJfiW^S P 8 TX-T 7f t(Dy^aV-ya >$glft<Z> 

[0 0 7 1] 
[*2] 





AAiJfflM'JS'-Vox (d B) 


t*A«* (dB) 




-4. 1 


2. 6 




-8. 1 


1. 5 



[0 0 7 2] (^2) t3S-TJ;5K» f£*WT?tt-4. 
1 dBTJ5t)ft'J?- >DX#-8. ldBtC. 2. 6 
d AJfi*c** 1 • 5 d B (C^-ft^ftlSULT 

[0 0 7 3] KT, sMfiW©* 3 ^SfiWC-KS S P 8 T 
X-f y^fctJVsTHSRtfgie (a) , (b) 39 

[0 0 7 4] 0 5H ff3 5ll6f!IC«SSP8TX-f 5/ 
^©®S§0S*L-T*3D, 05l£*>^T, 30, , 3 0 

i , , 30s SSPSTX-f 3 1 

J; 3 2i , 3 2 2 , , 3 2 8 teffi^S^- 3 6i 

tiSPSTX-f 5/^3 0i ~3 0 4 ©A*fi!lt#jltCg 
HSntSPSTMyf, 3 62 BSPSW^ 
3 0. ~ 3 0 8 ©A*»:*il:SiSnt S P S tx 

[0 0 7 5] H3^3S^[C^SSP 8TX-f 30 

[0 0 7 6] ArtWf-3 1 tm^®?3 2i t 

OM&ONl;t5«^^5. £©*£% SPSTX 
^f7f 30, tSPSTXl"7f 36, ©MONt 
U fnM©SPSTX'f'yf3 02 ~3 0 8 &tf3BS 



^62 £OFFtT5„ 

[0 0 7 7] 0 6 (a) teJgS^JiSWcSSSP 8TX 
^-yfl:^^TA*«f3 1 tta**F-3 2i fc©IBW» 
ONT?*S«£©3Hiffiai&£3KU 0 6 (b) IS, FE 
T<DONffitaRo»^0 QT^5tKtLfct&©|«|ll 

[0 0 7 8] 0 6 (c) fC^T^lC, AA*f 3 1 t 
W**^3 2i tOmiCg^tlSOFFftlOFET 
^e>S5$ltt6XC,n «©SP8TX^f 
y^fcfc^Tfi, AM^tfflMftCf^OFET© 
gIBnXC.ii , IU^8XCoif -V$>^>C0-C\ 13* 
SSWC^TkL FET©tTO7 5%lZiSMLX^ 

[0 0 7 9] |JE©ilttt, l*tV»t*n 

[0 0 8 0] (S3) ti^5fe©SP8TX-f -y^i^3 

JfcttSjSf. i/$al/-/a>t:fflW;FETlJSl* 

*M©*££E«iT** 

[*3] 





AAllS^iJU^-vnx (dB) 


ffAft* (d B) 




-4. 1 


2. 6 




-6. 5 


2. 0 



[0 0 8 1] (ft 3) (Ctk-T <£ 5 tC, t£*#ITte-4. 
1 dBT&ofc'J:?— >DX*t-6. 5dBtC, 2. 6 
dBT?*ofcffAfi*c#2. 0dBt^n^niRj±LT 
^©Ct*5, SP8TX-f9fl;^t, A^J 
*f tI«t$niiX;k-F ETS S P S TX^ y f 

[0 0 8 2] fi(T, *5EW©»4HJfiWK«*SP8T 
X^f7fl:^WH7RtfH8 (a) , (b) 

[0 0 8 3] 0 7 fi, ^4*»JtC«-5S P 81X1*7 



50 



?©[hISS0&^LT*D> 07!C*3^T, 4 0, , 4 0 

2 , , 40 8 »SPSTX-f7f, 4 1IUAJS 

^ 4 2, , 4 2 2 , , 4 2 8 \tmt>mT. 43, 

HSPSTX-fyf4 0, , 4 O2 ©AXjfliJtC^jifCjg 
MStlfeX;]/— FET, 4 3 2 «SPSTX1 , 7f4 0 

3 , 4 04 ©AX7#JtC*aiC^$nfcX;l/-FET, 

4 3 3 (iSPSTX-fyf 4 0 5 , 40 f ©A^jfllt* 
MlZ&m-ZnZiXJl— PET, 4 34 HSPSTX^'y 
f4 0, , 4 0 8 ©AX7110fc*®iC^$nAcX;U-F 
ET, 44, !iXJl^-FET4 3i ©y- HC&j^n 
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(9) 



WP^SW 8 - 2 2 3 0 2 1 



15 

fc/H7Xm 4 4 2 «X;I/-FET4 3 2 <Dtf—h 

izmm^nrc/u rxt&m, a a, bx;^fet4 3 
s ©y— hfc»«an&n>f7xfia» 4 4 4 «x;i/- 

FET4 34 (^^-h^^^n^A^TXffitrL. 4 5 
i BX;l/-FET4 3i ^ON - OFF^^>?t(*CD;t^ 

7X«ESBijPTSn>hn-;i«ffiS^ 4 5 2 «x 
JKFET4 32 gON'OFFt5fc60;H7Xl 

ffi^WJnT^n>hD-;i/«ffi«T> 4 5 3 ttx;w-F 

ET 4 3 3 SON ■ 0FFt4&60/H 7X«E&I? 

JnT5 3>hD-;v«ffiSiB\ 45^ «x;i— fet4 

n>hD-;HBE«f, 4 7t «X;]/-FET4 3i ft 

^432 ox»ii:*it»»3ntx;HF e t, 4 

7 2 HXJHFET4 33 W4 34 COA*fi)t#StC 
ajRSn&X^—FET, 4 8t HXJ1/-FET4 7! 
oy-M:»«Sn&/M77fijR> 4 8 2 »x;v-f 
ET 4 7 2 ©y-ht»l«Sn&A-f TXffiSt, 4 9i 
KX;V— FET4 7i *ON«OFFt5t6©/H7 
x«ffi^EIUJUT^n>hP-;l/«ffi)ST, 4 9 2 UXJV 
-FET 4 72 §ON ■ OFFt§fc»©;H7X«J£ 

[0 0 8 4] ETF, S4^Iflt«5SP8TX>fy5 1 
[0 0 8 5] «*f£ A*S^4 1 tm*S^4 2i t 

T4 3i &r/4 7i j0tONl:&5±5l:n>ho-;H» 



15 



-FET4 32 -4 34 Sff4 7 2 ^OFFt^J:5 

[:n>hn-;HE*f4 52 -4 5 4 2fctf4 9 2 i:v 

01 (D^^ONiU ^nEk^(DSP STX-i y^A 0 

2 —4 0s ^OFFit§ fl 

[0 0 8 6] 0 8 (a) f§4*5fiWc«£ S P 8 T 
X< ^flCfe^TAASf 4 1 i[tJA)ST4 2! tom 
3^0NT»*»&<!D«HKai»ft*U 08 (b) (JFE 

[0 0 8 7] 08 (b) fcjR'T.fc'Sfc, AMf4 1 t 
tUMf4 2i tCDmt»«3nSOFFJR*CDFET 

*>SS:£J&»a:3. 47xCof f T&£ 0 «£*cds P 8 

BnXC.rf , S|J^8XCorr T££CDT\ £ 4 ggjfifll 
fcfe^THU FET©§!^»4 3 %fcfgMLTV^il 

[0 0 8 8] ft, MEOdttt, A*«T4 l^lifn 

[0 0 8 9] ®4) teffi*GDSP8TX-f ^<hf§4 
ft»J<£S P 8 TX-f y ft a l^-^g 
lt«S*LT^5. y^^l/-y3>MteFETH 

[«4] 





AAJjfflUJU f-vrax (d B) 


#A££ (dB) 




-4. 1 


2. 6 




-11.9 


1. 4 



[0090] c*4) t^-Tct^t^ $tmmx\t-4. 

ldBTffco&U^DXat-ll. 9dBtC, 2. 
6 dBT*ofe#Aa*^l. 4 dBK*n*nift-hL 

»4SUSW©cfc5 34Iir»*«Cctt), A^S^tffi^S 

t <t <d m izmm s n* o f f jr»© f e t ®£«s*/h 

[0 0 9 1] tWB»l-*4SaBWc*ViT»4, 1 A* 

SPSTX-^ ^^«Wfc«B»anft:*X* 1 tn*x-r 
yf CBTF, nPSWyfttt*. ) ^&£o 
[0 0 9 2] S P nTX>f OAAtW*ttAn» 
^L^^ttCi:D, nPSTX^y^i^f^ ^ 
(CAn©Xfc7tntT^> OFFttffiTa5£SPSTX-f 
7f©yt>hFET^ OFF«i0AMTSya 

[0 0 9 3] BTF, *^^5iIW:«§4PST 
X^yf 1 tC^^T0 9;&^lIIl 0 (a) , (b) £#JB 50 



[0 0 9 4] H9tt^5*J6«»Jfc«S4PSTX-f 7f 
omSSBI^^LT^ H9fci^T, 50, , 5 
0 2 , 5 0a , 5 04 HSPSTX-f^ 5 h , 5 
I2 , 5 1 3 , 5 14 ttA*Wf* 5 2lita*«f. 5 
3i BSPSTX^yf 5 0i ©W*«KaS)Ranft:X 
J1/-FET, 5 3 2 teSPSTX-f O2 <Z>m?7ffi 

l:»»Sn&A;WFET, 5 3 3 HSPSTX^fyf 
5 0 3 COm*«(CjS^$tlfcX;l/-FET, 5 3 4 \tS 

pstx^7? 5 0 4 com*«tcs^$nfcx;i— FE 

T, 5 4i BXJWFET5 3i ©y-M£&J«Sn£: 
A-fTXffiSt, 5 4 2 [JXJHFET 5 32 <Z>Y~ He 
8t$nfe/H7Xm 5 4 3 ftX;i/-FET5 33 

<D¥—h\zmm*2nr£/^yx&$i, 544 »x*-f 
ET534 coy- h izmmz nrc/u y xjgjn, 551 

HX;HFET5 3i SON'OFFt«fc86®/H7 
X«JBESHIJp-r*3>hP— ^MEEJIIR 1 , 5 5 2 (1XJI/ 
-FET 5 32 *ON • OFF^ra&feO/t^TXWEE 
^BfjDf §n>hD-M)±i8f, 5 5s [JXJP-FE 
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(10) 

17 

T 5 3 3 SON • OFF-rS&ft(Dm7X«EE*HWni 
T^>^>hn-;l/SJ±ST, 5 5.i BXJWFET5 3 

4 SON • OFFt5fcj&o;H TXMffSBUp-r^n 

[0 0 9 5] KT, S5S»j[:#^4PSTXi'75 1 

[0 0 9 6] AMf 5h cLffl^«^5 2<h 

CDMSONlCi-^»'&S#JtSo JICD*^ XJ1/-FE 

T5 3i N i 3 fcn > h D-;PSESf 5 5 

1 fcOVSBWPU f(7)l0XJWFET 5 3 2 -53 i0 
4 StOFFC3S5±5l:3>bn-;MltE»T5 5a - 

554 \zv t h£tT©«JESBJJ)irrSo SPST 

-f^^5 0 2 -5 0 4 SOFF£T£ o 
[0 0 9 7] SUIT, XJI/-FET 5 3, — 5 3 4 CD® 

[0 0 9 8] HI 0 (a) ^5*J6Wfc«§4 P S 
TX^7f^^TA*Sf 5 li^ffi*ST5 2<LCD 
m««ONT»S»'&<Z>««|ir»T»S, 010 (a) \Z 
^TJc^tC, OFFT$^)AMf 5 b -5 1 4 U# 20 

fiP^, XJWFET5 3i - 5 34 fi, O 

[0 0 9 9] B10 (b) ti, FETOONfijRRon* 
AMT5h tffl*lT5 2tOHICIt S 

SBKSn***ttnXCoff T*l)^»§o 

[oioo] miBcD^ttt, v^ncoA^s^m 

[0 10 1] KT, *^©I6*1«:«^4PST 
X^f^ft^^THl IRtfHl 2 (a) , (b) S# 

[0 10 2] 01 ltt*6*J6«Cflia4PSTX-f y 
^CQ@?S0S^bT:j3D> 01 lC^^T, 60! , 6 

0 2 , 6 0s , 6O4 HSPSWyf, 6I1 , 6 

I2, 6b, 6 14 «A**?\ 6 2lifflASf, 6 40 
3i tiSPSTM7f6 0i COffl^rflJfcSjftSnfcA 
JP-FET, 6 3 2 BSPSTWyf6 0! 
\zmm^ tltzXJl- FET, 6 3a liSPSW^f 
6 0s ©m^jflJICS^tl&A^-FET, 6 3 4 liS 
PSTX^7f 6 04 ©m*fl!lfcS!K3n&X;i/-FE 
T\ 6 4i BX;HFET6 3i (D^- Mcfgfg^nfc 
/HTXfiE 6 4 2 IJX;HFET 6 32 <7>dr- h 
Sl^nfc/HTXm 6 4 3 HXJI/-FET6 3 3 
©y-hfcffijKSnfc/MTXfifii, 6 4 4 HXJ1/-F 



#M¥ 8 - 2 2 3 0 2 1 

ET 6 34 ©dr*— hfcffilttSnfcmTXffitfi, 6 5i 
HXJl/-FET6 3i SON-OFFt4ft860;H7 
X«BEftHJJp-rS3>hP— ^WBE*?* 6 5 2 
-FET 6 32 SON • OFFtSfc»©/H7Xt£E 
SfffJPT^n>hD-;l/«i±ST, 6 5s liXJWFE 
T 6 3 3 SON ■ OFFT*fc»©/t>frx«ffift9WlP 
f§n>hDHl/iE)gf, 6 54 HX;KFET6 3 

4 son • oFF-rs&eo/t^yxttjBESBwwrsn 

>bD-jHE^ 6 7i HXJHFET6 3i Rtf 

x;wfet 6 3 2 cDai*flifc*atajffisn&x;i/- 

FE1\ 6 7 2 ttXJKFET6 3 3 StfXJl/-FET 

6 3 4 ©HiAll:*I^8$nfcXJHF ET, 6 8 

1 bxjwfet6 7i ©y- b izmm^ntc/^ 7X 

ffiinu 682 IJX;HFET6 72 hKSEifctSn 
fc/^TXm 6 9i BXJI/-FET6 7! SON • 
OFFTS&*CD/WTX«ffiSEPJPT§n>hP— ;l/ 
6 9 2 iiXJWFET 6 72 SON -OFF 

"T * & ft o/t-f y XiE SBttirr £ n > h a -;I/«JEES 

[0 10 3] HT> »6^i«l:«54PSn>fy5 1 
©@»«rfPK:^ViTKWr*. AMf 6 li 

^aiMf 6 2 tcorasoNic-rsa^s^Sc 

»&, XJI/-FET6 31 Rtf6 7i ^ONCS^i^ 
|;3>hD-Jl/«Ea?6 5i ;fttf6 9i fcOVCD«ffi 
SfffJnU -t(Z)ffi0A;l/— FET 6 3 2 -6 34 &l£6 

7 2 #OFFfcfc&<fc5fcn>hn— JKff^f 6 5 2 
- 6 54 fttf 6 9 2 CVt hJKTO«EESffaPf S 

spsTx-r^f60i ©*sonk:u ^new 

OSPSTX-fyf 6O2 -6O4 SOFF^T^o 

[0 10 4] 012 (a) fSU i6HIfJ[:«4PS 
TX^yfl:*^tA*jBf6 htfflASf 6 2 to 
IB*«ONT»*«-&<0*«ia»S3RU 012 (b) 

FET^ONgfiRonA^QTafeStjRfeL&S^ 
©«SHB0»S3RLT^a. £gd»&, AMf 6l! t 

a 2. 6 6xcoff ibmm\zmmznT^z>£^^z>z. 

B5HJ|fiJCD4 XCof f W^T»6 7%[: 

tspnTx-f ^ ?cD»-&t*< H«<o»*««#6na 

[0 10 5] MEOditt, V>Tn©A**pjWH 
^jST6 2 l:gS»SnT^5^«>ra«T»5, 

[0 10 6] (*5) fi»5^Jfi«CD4PSTX-f s/? 
^i6*I^4PSTX^ 7ft£7)yaaI/->3 > 

ETBH ?|»*J C£i§^ i N«T £ S . 
[0 10 7] 
HB] 
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thASft^-flijLI ^- vox (d B) 


ifAftfc (dB) 




-8. 9 


1. 3 




-1 3. 1 


1. 2 



[0108] (S5) iztt&viz, msmnm^u- 

8. 9dBt$)ofcU^>PX^6aiTH-l 
3. 1 dBH, ^smmm^Ul. 3dBt^fcffA 
a**^6*Jfi«Tttl. 2dBtC^n^nfp)±LT^ 
£ 0 7(9 

[0 10 9] ft, »5R««6mt«K*^Tt4. 
fc&ttSnfc S P S TX-f y^RtXx;l/-F ETCOtii^ 
IC»«3n&lUAlX^75 : BX;V-FETT»^& 
Xyl/^FETfCf^TSPSTX^y^ffl^Tfe 

[0110] KT> 7 ggJB«fc«« S P 3 T 

[oin] hi 3it m7mmm\z^sp 3w 

^y?(D[gfSig^^LT*D> H13fc*ViT, 9 0: , 
9 0 2 , 9 0s BSPSTM^f, 9 1 ttA^jSST, ^ 
9 2i , 9 2 2 , 9 2 3 ttffl*SBT, 9 3i , 9 3 2 , 
9 3 3 H^fflMf 9 2i , 9 2 2 , 9 2 3 fcgjlttStt 

[0 1 1 2] Ell 4fi^7SIJ(gWt«5SP 3TMy 



*Mf#JWtBMWJ^->nx^L, 015 
tefrffBX F E T <Df- h «W g MEffcS 1f & t S CO 

— FETOLfVifitEV t hli- 2. n 
>hD-JHEVcH0/-5. 0VT^^ o ^CO,h 
^>hFET©y-hiWgfil 2 0 0 tfintB 

[0 113] HI 4<t0, XJWFET^- hifgWg 

£ 0 BI15J:0> X;l— FET<Z>y-hijgWg = 

8 0 0 tfm<Z>fc*fc#All5feH»/hi:S:D, y— hffiW 
g^8 0 0 //m«tOt>/hS<&5i, #Aa*tt»tii 
Smtt, FETOONfitft 

[0 114] («6) fi«*OSP3TX>f y^t*7 
ft»J<£ S P 3 TX-f yft05/a5^>g>t}*0 

[0 115] 
BE6] 





F E T 
Wg (|im) 


(dB) 


WAS* 
(d B) 




12 0 0 


-11.2 


0. 7 5 




800 


-1 3. 5 


0. 7 0 



[0 116] (Me) \Z^T<k5\Z, 7s)V — FET<Dy 
-hOTg= 1 2 0 0 Mm^t^t U^>DX^- 
11. 2dB^D, SASMO. 7 5dBT^ofc 
#\ X;l/— FETOy- h*|Wg = 8 0 0 //mttS^l 
ttJcO, tj^>nX^-13. 5dEHC, #A«* 
^0. 7 0dBC^nfMi$nTt/^o 

[0 117] HT> **W©JB8SOMf!K«*SP 8T 

x^^f^wai 6fc#iiBi,fc#&Rw*r*. 

[0 118] 01 6(1 S8i»J»l)SP8W 40 
^f00K0S^LT*t)» H16fc;feVvT\ 90! , 

9 02 , 9 0s SSPSTM^f, 9 HiArt* 

9 2i , 9 2 2 , 9 2 8 «ffi*SH\ 9 3i , 

9 3 2 , 9 3s tt#tiJA*f 9 2i , 9 2 2 , 

9 2 8 CMSn&fttfittT?**, 

[0 1 1 9] 01 7ttH8*»JtC«^)S P 
^CDX;p— FET©y— hSWgS*fta*&i:*<J>A 
*WF«IR»ffl*«^HB©U^->PXft3RU SI 8 
liKEXA-F ET£>y- hfiWg SgffcSiirjfci:*© 



— FETCDL^WMffiV t hli- 2. 5VTI»D, n 
>hn^i|EVcH0/-5. ovm 

yt>hFET©y-hlSWg^l 2 0 0 tim\ZM 

[0120] H17ctD, SP8Wyfl:^T 
> X ; 1/ - F E T CD y - h fig W g *t /Jn $ < & § H £ U 9 

X;V-FETCDy-hi|@Wg = 4 0 0 /zm(7)i^l:#A 
Sifefcig/ht&tK MBWg*«4 0 0 /zm^Dfc/h 

3<aat, #A«5fe»»Kiii*rac:i39«»**. - 

nit X;^-FETCOONfiS ! L^a<^^fc56T$>D, 
XJWFET 00^- H§W g t ttM«)WSPfirt"* 

[0 12 1] (S7) U«*©SP8Wyft»8 
^«JCQ S P 8 TX-f ^iO^a * 

[0 12 2] 
[*7] 
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(12) 8 - 2 2 3 0 2 1 

21 22 





Xv^-F E T 
Wg Cum) 


Cd B) 


#A*fc 
(dB) 




12 0 0 


-4. 2 


2. 6 7 




40 0 
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